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ENERGY REORGANIZATION ACT OF 1973

TU ES DAY, NOV EM BER 27 , 19 73

H ou se  of  R epr esen ta tiv es ,
L egis la tio n  an d  M il it a r y  O pera tio ns  S u bcom m it tee

of  t ii e  C om m it t ee  on  G ov ern m en t  O pe ra tio n s ,
W  askingto n, D.C.

The subcommittee met, p ur suan t to  noti ce, at  9 :40 a.m., in room 2154, 
Ra yb urn Hou se Office Bu ild ing , Hon. Chet Hol ifie ld (ch air ma n of 
the  subcomm ittee ) pre sid ing .

Pr es en t: Repre sen tat ive s Chet Ho lifield , Be nja min S. Rosen tha l, 
Don  F uqua , W illi am  S. Moorhead, Fra nk H or ton,  Jo hn  N. Er lenb om , 
Jo hn  W. Wydler , Clarence  J . Bro wn, and Ri ch ard W. Mallary .

Also  presen t: Herbe rt Roba ck, staf f di rector ; Charles Goodwin, 
counsel ; Michael  T. McG inn, defen se an alys t; Elmer  W. He nderson, 
general  coun sel; Miles  Q. Rom ney,  counsel -ad mi nis tra tor ; Douglas 
Da hlin, associate co unsel ; Jam es Laniga n a nd  Jo hn  Reich, c on su lta nt s; 
and  W arren Buhle r, minority pro fessional  staff , Com mitt ee on 
Governme nt Opera tion s.

OPENING STATEMENT OF CHAIRMAN CHET HOLIFIELD

Ch airma n IToltfield. The  committee  wi ll be in  or der .
The hearings th is  week by the  Subcom mit tee  on Legis lat ion  and  

Mili tary  Opera tions are  direct ed to  H.R.  11510, a bill to reorga nize 
and  consolidate ma jor  ene rgy  researc h and develop men t fun ctio ns 
in th e F edera l G overnment . The  bill prop oses :

(1) The  c rea tion of an ind epe ndent En ergy  Research  a nd D eve lop
ment Ad mi nis tra tio n (E R D A ),  w hich wou ld encom pass all fun ctio ns 
of  the  Atomic  En ergy  Commission except lice nsin g and reg ula tion, 
and des ignated ene rgy  research  and develop ment fun ctions tr an s
fer red from oth er agencies .

(2) Renaming the Ato mic  E ne rg y Commission as the  Nucle ar E n
erg y Comm ission  (N EC ),  which wou ld con tinu e wi th the  same mem
ber shi p and  would admi nis ter  the  AEC’s licensing and  reg ulato ry  
func tion s.

Fo r bac kgrou nd purp oses , I may  recall th at  in Ju ne  1973, Pr es i
dent Nixon sub mitted  dra ft  leg isla tion, which Mr. Ho rto n and I in 
troduced  as H.R.  9090. Th is bill has  two pa rts , one prov idi ng  fo r a 
De partm ent of En ergy  and Na tural Resources; and the  othe r fo r an 
ind epe ndent  En erg y Research and  Develop men t Ad mi nis tra tio n. Ou r 
subcomm ittee  held  hearings on H.R. 9090 in Ju ly  and Au gust,  and 
we pl ann ed to h old  fur th er  hearin gs.

(1)



However, the increasing public and congressional concern about the 
energy crisis caused us to change our legislative plans. We have taken 
par t B (titles XI  through XIX ) of ILK. 9090, made a number of 
improving or perfecting  changes, and introduced it as a new bill, H.R. 
11510, which is the subject of hearings today.

[The bill, H.R. 11510, follows:]



j-j. 11510

TN THE HOUSE OE BEPBE SEN TATTV ES

November 15.1973
Air. IIoLii’iELi) (fo r himsel f. Mr. llo irrox . Mr. P rice of Illinois,  and Mr. 

Hosmer) introduced the followinji  hil l; which was refe rred  to the ( om- 
mittee  on Government Operations

A BI LL
To reorganize and consolidate certain functions of the fed era l 

Government in a new Energy  Bescareh and Development 
Administration and in a Nuclear Energy Commission in 
order to promote more efficient management of such 

functions.

1 Be it enacted bfl the Sen ate  and  House of Beprescnta -

2 tires of  the United St al es  of Ame rica  in Congress assembled,

3 SHORT TITLE

4 Section 1. This Act may be cited as the “Energy  Be-

5 organization Act of 1973” .

6 declaration  of purpose

7 Sec. 2. The Congress hereby declares that the general

8 welfare and the common defense and security require



4

1

9

3

4

3

G

7

8

9

10

11

12

13

14

13

1G

17

18

19

20

21

22

23

24

effective action to develop, and increase the efficiency and 

reliability of use of all energy sources to meet the needs of 

present and future generations, to increase the productivity of 

the national economy and strengthen its position in regard to 

international trade, to make the Nation self-sufficient in 

energy, and to advance the goals of restoring, protecting, and 

enhancing environmental quality.

(b) The Congress finds that, to best achieve these ob

jectives, improve Government operations, and assure the 

coordinated and effective development of all energy sources, 

it is necessary to establish an Energy Research and Develop

ment Administration to bring together and direct Federal 

activities relating to research and'development on the various 

sources of energy, to increase the efficiency and reliability in 

the use of energy, and to carry out the performance of other 

functions, including military and production activities.

(c) The Congress further declares and finds that it is 

in the public interest that the licensing and related regula

tory functions of the Atomic Energy Commission be 

separated from the performance of the other functions of the 

Commission transferred pursuant to this Act, and that this 

separation be effected in an orderly manner assuring ade

quacy of technical and other resources necessary for the 

performance of each.
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TIT LE I—ENERGY RES EAR CH AND 

DEV ELOPMENT ADMIN ISTRATION

ESTABL ISHM ENT

Sec. 101. There is hereby established an independent 

executive agency to be known as the Energy Research and 

Development Administration (hereinafter in this Act re

ferred to as the “ Administ ration” ) .

OFFICERS

Sec. 102. (a) There shall be at the head of the 

Administration an Administ rator of Energy Research and 

Development (hereinafter in this Act referred to as the 

“Administrator” ),  who shall be appointed by the President, 

by and with the advice and consent of the Senate. The Ad

ministrator shall receive compensation at the rate now or 

hereafter prescribed for offices and positions at level II  of 

the Executive Schedule (5 P.S.C . 5313). The Administra

tion shall he administered under the supervision and direction 

of the Administrator, who shall he responsible for the effi

cient and coordinated management of the Administration.

(h) There shall be in the Administration  a Deputy 

Administra tor who shall be appointed by the President, by 

and with the advice and consent of the Senate, and who shall 

receive compensation at the rate now or hereafter prescribed 

for offices and positions at level II I of the Executive Sched

ule (5 E. S.C. 53 14 ).
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(c) There  shall he in the Adm inist ration live Assis t

ant Adm inist rator s, one of whom shall he responsible for 

fossil energ y, ano ther for nuclear energy, ano ther for en

vironment,  safety, and conse rvation, another  for research and 

advanced energ y, and  ano the r for national security. The 

Assis tant Adm inis trato rs shall he appo inted  by the Pre si

dent,  by and with the advice  and consent of the Senate,  and 

shall receive compensation at the rate  now or hereafte r pre

scribed for offices and positions  at level IV  of the Executive 

Schedule  (5 U.S.C. 53 15 ).

(d) There shall he in the Adm inist ration a General 

Counsel who shall he appo inted  by the Adm inis trator and 

who shall serve at the pleasure of and he removable  by the 

Adm inis trato r. The Genera l Counsel shall receive compensa

tion at the rate  now or hereafter prescribed for offices and 

positions at level V of the Executive Schedule  (5 U.S.C . 

53115).

(e) There shall be in the  Adm inist ration not more than 

seven additiona l officers appo inted by the Adm inis trator who 

shall receive compensation  at the rate  now or hereafter pre

scribed for offices and positions at level V of the Executive  

Schedule (5 U.S .C. 53 16 ).  The positions of such officers 

shall be considered career positions and be subject to subsect ion 

161d of the Atomic E ner gy Act.
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(f) The Division ofi Military Application transferred to 

and established in the Administration by section 104(a ) of 

this Act shall be under the direction of a Director of Military 

Application, who shall be appointed by the Administra tor 

and who shall serve at the pleasure of and be removable by 

the Administra tor and shall be an active commissioned officer 

of the Armed Forces serving in general or Hag officer rank 

or grade. The functions, qualifications, and compensation of 

the Director of Military Application shall be the same as 

those provided under the Atomic Energy Act of 1954, as 

amended, for the Assistant General Manager for Military 

Application.

(g) Officers appointed pursuant to this section shall 

perform such functions as the Administra tor shall specify 

from time to time.

(h) The Deputy Adminis trator (or in the absence or 

disability of the Deputy Administ rator, or in the event of a 

vacancy in the office of the Deputy  Administrator, an As

sistant Administrator, the General Counsel or such other 

official, determined according to such order as the Adminis

trator shall prescribe) shall act for and perform the func

tions of the Administ rator during any absence or disability 

of the Administrator or in the event of a vacancy in the 

office of the Administrator.

- /
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FUNCTIONS

Sec. 103. The functions of the Admin istrator shall in

clude, hut not be limited to—

(1)  exercising centra l responsibility  for policy plan

ning, coordination, support, and managem ent of research 

and development programs respecting  all energy sources, 

including assessing the requirements for research and de

velopment in rega rd to various energy  sources in relation  

to nea r-te rm and long-range needs, policy planning  in 

rega rd to mee ting those requi rements, undertaking  pro

grams for the optima l development of the various forms 

of energ y sources, managin g such programs , and dissemi

nat ing  information resul ting there from;

(2)  encouraging and conducting research and de

velop ment to demonstra te the commercial feasibility  of 

energy sources and utilization technologies;

(3)  undertaking  research and development in the 

extraction , conversion, transmission,  and utilization 

phases related to the development and use of energ y 

from fossil, nuclear, solar, geotherma l, and othe r energy 

sources ;

H ) enga ging in and supp orting environmental, 

biomedical, physical, and safety research rela ted to the 

development of energy sources and uti lization  technolo gies ;
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(5) ascertaining the existence, progress, and re

sults of other public and private research and develop

ment activities relevant to the Administration's mission 

and correlating its own research and development pro

grams with such public and private activities;

(6) participating in and supporting cooperative re

search and development projects which may involve 

contributions by public or private persons or agencies, 

of financial or other resources to the performance of the 

work; and

(7) developing, collecting, distributing, and mak

ing available for distribution, scientific and technical 

information concerning the manufacture or development 

of energy and its efficient extraction, conversion, trans

mission, and utilization.

TRANSFER OF FUNCTIONS

Sec. 104. (a) There are hereby transferred to and 

vested in the Administrator all functions of the Atomic En

ergy Commission, the Chairman and members of the Com

mission, and the officers and components of the Commission, 

except as otherwise provided in this Act. The General Ad

visory Committee established pursuant to section 26 of the 

Atomic Energy Act of 1954, as amended (42 V.S.C. 2036), 

the Military Liaison Committee established by section 27 of 

the Atomic Energy Act of 1954, as amended (42 U.S.C.
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2037), the Pate nt Compensation Board established pursuant 

to section 157 of the Atomic Energy Act of 1954, as 

amended (42 U.S.C. 2187), and the Division of Military 

Application established by section 25 of the Atomic Energy 

Act of 1954, as amended (42 U.S.C. 2035), are transferred 

to the Energy Research and Development Administration 

and the functions of the Commission with respect thereto are 

transferred to the Administrator.

(b) There are hereby transferred to and vested in the 

Administrator such functions of the Secretary of the Interior, 

the Department of the Interio r, and officers and components 

of such department—

(1) as relate to or are utilized by the Office of Coal

Research established pursuant to the 'Act of July  1, 19(50

(74 Stat. 336;  30 U.S.C. 661-668) ;

(2) as relate to or are utilized in connection with 

fossil fuel energy research and development programs 

and related activities conducted by the Bureau of Mines 

“energy centers” and synthane plant to provide greater 

efficiency in the extraction, processing, and utilization of 

energy resources for the purpose of conserving those re

sources, developing alternative energy resources such as 

oil and gas secondary and tertiary recovery, oil shale and 

synthetic fuels, improving methods of managing energy- 

related wastes and pollutants, and providing technical
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guidance needed to establish and adminis ter national 

energ y policies;  and

(3)  as relate to or are utilized for underground  

electric power transmission resea rch.

(c) There are here by transfer red to and vested  in the 

Adm inis trator such functions of the National  Science 

Foundation  as relate  to or are utilized in connection with —

(1)  solar hea ting  and cooling deve lopm ent; and

(2)  geotherma l power development.

(d) There are here by trans ferred to and vested in the 

Admin istrator such functions of the Env ironmental  Pro tec 

tion Agency and the officers and components  thereof as 

relat e to or are utilized in connection w ith—

(1)  the development and demonstration of alte rna

tive automotive power systems; and

(2)  the development and demonstration  of pre 

combustion, combustion, and postcombust ion t echnologies 

to control emissions of pollu tants  from sta tion ary sources 

using  fossil fuels.

(e) To the exten t necessary  or app rop riat e to perform 

functions and carry out prog rams transferred by this Act , the 

Adm inis trator may exercise, in relation to the functions  so 

transferred, any  author ity or pa il thereof available by law, 

includ ing appropr iation Acts , to the official or agen cy from 

which such functions were transferred.
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1 TRANSFER OF PERSONNEL ANI) OTHER MATTERS

2 Sec. 105. (a)  Except  as provided in the next sentence,

3 the personnel employed in connection  with, and the person-

4 nel, positions, assets, liabilities, contracts,  prop erty , records, 

a and unexp ended  balances  of appropr iations, allocations, and 

•; oilier funds employed, held, used, arising from, available 

7 to or to be made available in connection with the functions

5 and programs transferred  by this Act, are,  subject to sec- 

Il tion 202  of the Budget and Account ing Procedures  Act of

10 1950 (31 E.S .C.  58 1c ). corresponding ly transferred for

11 app ropriat e allocation. Personnel positions expressly created

12 by law, personnel occupying those positions on the effective

13 date of this Ac t, and personnel authorized to receive compensa- 

1 j. tion at the rate  prescribed for offices and positions  at  levels II ,

15 I l l ,  IV , or V of the Executive  Schedule  (5 U.S.C. 53 13 -

16 5316)  on the effective date of this Act shall be subject to the

17 provisions of subsection (c) of this section and section 301 of

18 this Act.

19 (b)  Except as provided in subsection (c ) , transfer of

20 nontempora ry personnel pursuant to this Act shall not

21 cause any  such employee to be separated or reduced in

22 grade or compensation for one yea r after  such transfe r.

23 (c) Any  person who, on the effective date of this Act.

24 held a position compensated  in accordance with the Execu-

25 five Schedule prescribed in chapter 53 of title  5 of the
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1 United States Code, and who, without a break in service,

2 is appointed in the Administra tion to a position having

3 duties comparable to those performed immediately preceding

4 his appointment shall continue to he compensated in his new

5 position at not less than the rate provided for his previous

6 position.

7 ADMINISTR ATIV E PROVISIONS

8 Sec. 106. (a) The Administrator is authorized to pre-

9 scribe such policies, standards, criteria, procedures, rules,

10 and regulations as he may deem to be necessary or appro-

11 priate to perform functions now or hereafter  vested in him.

12 (h) The Administra tor shall engage in such policy plan- 

3 ning, and perform such program evaluation analyses and

14 other studies, as may be necessary to promote the efficient

15 and coordinated administration of the Administration and

16 properly assess progress toward the achievement of its

17 missions.

18 (c) "Except as otherwise expressly provided by law,

19 the Administrator may delegate any of his functions to such

20 officers and employees of the Administration as he may des-

21 ignate, and may authorize such successive redelegations of

22 such functions as he may deem to be necessary or

23 appropria te.

24 (d) Excep t as provided in section 102, the Adminis-

25-1 08  0  - 74  - 2
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trato r may organize the Administration  as lie may deem to 

be necessary or appropriate.

(e) The Administrator is authorized to establish, main

tain, alter, or discontinue such State, regional, district, local, 

or other field offices as he may deem to be necessary or 

appropriate to perform functions now or hereafter vested 

in him.

(f) The Adminis trator shall cause a seal of office to be 

made for the Administration of <uch device as he shall ap

prove, and judicial notice shall be taken of such seal.

(g) The Administra tor is authorized to establish a 

working capital fund, to be available without fiscal year 

limitation, for expenses necessary for the maintenance and 

operation of such common administrative services as he shall 

find to be desirable in the interests of economy and efficiency. 

There shall be transferred to the fund the stocks of supplies, 

equipment, other assets, liabilities, and unpaid obligations 

relating to the services which he determines will be per

formed through the fund. Appropriat ions to the fund, in such 

amounts as may be necessary to provide additional working 

capital, are authorized. The working capital fund shall re

cover, from the appropriations and funds for which services 

are performed, either in advance or by way of reimburse

ment, amounts which will approximate the costs incurred, 

including the accrual of annual leave and the depreciation of

*

«►
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equipment. The fund shall also be credited with receipts from 

the sale or exchange of its property, and receipts in payment 

for loss or damage to property owned by the fund.

PERSONNEL

Sec . 107. (a) The Administ rator is authorized to select, 

appoint, employ, and fix the compensation of such officers 

and employees, including attorneys, pursuant  to section 1 6Id 

of the Atomic Energy  Act of 1954, as amended (42 U.S.C. 

2201 ( d )) as are necessary to perform the functions now or 

hereafter  vested in him and to prescribe their functions.

(b) The Administrator is authorized to obtain services 

as provided by section 3109 of title  5 of the United  States 

Code.

(c) The Administra tor is authorized to provide for par

ticipation of military personnel in the performance of his 

functions. Members of the Army, the Navy, the Air  Force, 

or the Marine Corps may be detailed for service in the 

Administration  by the appropriate military Secretary, pur

suant to cooperative agreements with the Secretary, for 

service in the Administration in positions other than a posi

tion the occupant of which must be approved by and with 

the advice and consent of the Senate.

(d) Appointment, detail, or assignment to, acceptance 

of, and service in, any  appointive or other position in the Ad

ministration under this section shall in no way affect the

22
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status, office, rank, or grade which such officers or enlisted 

men may occupy or hold, or any emolument, perquisite, 

right, privilege, or benefit incident to or arising out of any 

such status, office, rank, or grade. A member so appointed, 

detailed, or assigned shall not he subject to direction or con

trol by his armed force, or any officer thereof, directly or in

directly, with respect to the responsibilities exercised in the 

position to which appointed, detailed, or assigned.

(c) The Administrator  is authorized to pay transporta

tion expenses, and per diem in lieu of subsistence expenses, 

in accordance with chapter 57 of title 5 of the United States 

Code for travel between places of recruitment and duty, and 

while at places of duty, of persons appointed for emergency, 

temporary, or seasonal services in the field service of the 

Administration.

POWERS

Sec. 108. (a) The Administrator is authorized to exer

cise his powers in such manner as to insure the continued 

conduct of research and development and related activities 

in areas or fields deemed by the Administrator  to be pertinent 

to the acquisition of an expanded fund of scientific, technical, 

and practical knowledge in energy matters. To this end, 

the Administ rator is authorized to make arrangements (in

cluding contracts, agreements, and loans) for the conduct 

of research and development activities with private or public
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1 institutions or persons, including participation in joint or co-

2 operative projects of a research, developmental, or experi-

3 mental nature: to make payments (in lump sum or install-

4 ments, and in advance or by way ol reimbursement, with

5 necessary adjustments on account of overpayments  or under-

6 payments) ; and generally to take such steps as be may deem

7 necessary or appropria te to perform functions now or here-

8 after vested in him. Such functions of the Administra tor

9 under this Act as are applicable to the nuclear activities

10 transferred pursuant to this title shall be subject to  the pro-

11 visions of the Atomic Energy Act of 1954, as amended,

12 and to other authority applicable to such nuclear activities.

13 The nonnuclear functions of the Adminis trator referred to

14 in sections 103 and 104 of this Act shall be carried out pur-

15 suant to the provisions of this Act, applicable authority exist-

16 ing immediately before the effective date of this Act, or on

17 in accordance with the provisions of chapter 4 of the Atomic

18 Energy Act of 1954, as amended (42 U.S.C. 2051-20 53).

19 (b) Except for public buildings as defined in the Public

20 Buildings Act of 1959, as amended, and with respect to

21 leased space subject to the provisions of Reorganization Plan

22 Numbered 18 of 1950, the Administ rator is authorized to

23 acquire (by purchase, lease, condemnation, or otherwise) ,

24 construct, improve, repair, operate, and maintain facilities

25 and real proper ty as the Administ rator deems to be nec-
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essary in and outside of the District of Columbia. Such au

thority  shall apply only to facilities required for the main

tenance and operation of laboratories, research and testing 

sites and facilities, quarters, and related accommodations for 

employees and dependents of employees of the Administra

tion, and such other special-purpose real proper ty as the 

Administ rator deems to be necessary in and outside the Dis

trict of Columbia. Title to any proper ty or interest therein, 

real, personal, or mixed, acquired pursuant to this section, 

shall be in the United States .

(c) (1) The Administrator is authorized to provide, 

construct, or maintain, as necessary and when not otherwise 

available, the following for employees and their dependents 

stationed at remote locations:

(A) emergency medical services and supplies;

(B) food and other subsistence supplies;

(C) messing facilities;

(D) audiovisual equipment, accessories, and sup

plies for recreation and training;

(E) reimbursement for food, clothing, medicine, 

and other supplies furnished by such employees in emer

gencies for the temporary relief of distressed persons;

(E) living and working quarters and facilities; and

(G) transporta tion for school-age dependents of
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employees to the nearest appropriate educational facili

ties.

(2) The furnishing of medical treatment under subpara

graph (A) of paragraph (1) and the furnishing of services 

and supplies under paragraphs (B) and ((' ) of paragraph 

(1) shall he at prices reflecting reasonable value as deter

mined by the Administrator.

(3) Proceeds from reimbursements under this section 

shall be deposited in the Treasury and may he withdrawn 

by the Administ rator to pay directly the cost of such work 

or services, to repay or make advances to appropriations or 

funds which do or will bear all or a par t of such cost, or to 

refund excess sums when necessary; except that sucli 

payments may be credited to a service or working capital 

fund otherwise established by law, and used under the law 

governing such funds, if the fund is available for use by the 

Administra tor for performing the work or services for which 

payment is received.

(d) The Administ rator is authorized to acquire any of 

the following described rights if the proper ty acquired there

by is for use in, or is useful to, the performance of functions 

vested in him:

(1) copyrights, patents, and applications for 

patents, designs, processes, and manufacturing data;

2223
24
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(2) licenses under copyrights, patents, and applica

tions for patent s; and

(3) releases, before suit is brought, for past in

fringement of patents or copyrights.

(e) With respect to all nonnuclear research and devel

opment, including demonstration projects, contracted for, 

sponsored, or cosponsored by the Administ ration pursuant 

to this Act, the applicable arrangement shall provide that 

the disposition of paten t rights in inventions or discoveries 

arising out of the work under the arrangement shall be gov

erned by the President’s Statement of Government Patent 

Policy issued on August 23, 1971 (36 F.R . 16887, August 

26, 1971) and amended in September 1973 (38 F.R . 23782, 

September 4, 1973) : Provided, That the Administra tor in 

administering such patents shall make a determination, on 

a case-by-case basis, as to whether  a requested license shall 

be granted on a royalty-free basis or upon a basis of charges 

designed to recover part or all of the costs of the research and 

development.

(f) Subject to the provisions of chapter 12 of the Atomic 

Energy Act (42 U.S.C. 2161-21 66), and other applicable 

law, the Administrator shall disseminate scientific, technical, 

and practical information acquired pursuant to this title through 

information programs and other appropriate means, and shall 

encourage the dissemination of scientific, technical, and prac-

*
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tical information rela ting  to ene rgy  so as to enlarge the fund 

of such information and to prov ide tha t free inte rcha nge of 

ideas and criticism which is essentia l to scientific and indus

trial progress  and public understan ding.

(g)  The Adm inis trator is author ized to accept , hold, ad

minister, and utilize gifts, and beques ts of pro per ty, both real 

and personal, for the  purpose  of aid ing or fa cilita ting the work 

of the Adm inist ration, (lifts and beques ts of m oney and pro 

ceeds from sales of othe r pro per ty received as gifts or be

quests shall be deposited  in the  Tre asury and shall be dis

bursed upon  the order of the Adm inis trator. Fo r the purposes 

of Fed era l income, estate , and gift taxes,  pro perty  accepted 

under this section shall be considered as a gift or bequest to 

the Uni ted States.

TIT LE I I —NU CL EA R EN ER GY  COM MISSION

CHANGE IN NAM E

Sec. 201. The Atomic En erg y Commission is here by 

renamed the Nuc lear Energ y Commiss ion and shall continue 

to perform the licensing and  rela ted regula tory  functions of 

the Chairman and members of the  Commission, the gene ral 

counsel, a nd other officers and com ponen ts of the Commission, 

which functions, officers, components, and personnel are ex

cepted  from the transfer  to the Admin istr ator by section 

10 4( a)  of this Act.



22

1

2

345
6

7

8910111213141516171819
20

21

22

23

21

20

Licensing  of Selected A dmin istration Facilitie s 

Sec. 202. Notwithstanding the exclusions provided for in 

section 110a or any other provisions of the Atomic Energy Act 

of 1954, as amended (42 U.S.C. 2140(a )) , the Nuclear 

Energy Commission shall, except as otherwise specifically pro

vided by section li c it  of the Atomic Energy Act of 1954, as 

amended (42 U.S.C. 2140(b)  ),  or other law, have licens

ing authori ty pursuant to chapters 6, 7, 8, 10, and section 

185, of the Atomic Energy Act of 1954, as amended, as to the 

following facilities of the Administ ration:

(1) demonstration liquid metal fast breeder reactors 

when operated as p art of the power generation facilities 

of an electric utility system;

(2) other demonstration nuclear reactors when 

operated as part of the power generation facilities of an 

electric utility system, except those in existence, under 

construction or authorized or appropriated for by the 

Congress on the date this part  becomes effective; or

(3) facilities used primarily for the receipt and 

storage of high level radioactive wastes resulting from 

activities licensed under such Act, except those in ex

istence, under  construction, or authorized or appropriated 

for by the Congress, on the date this Act becomes ef

fective.

*
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RESEARCH

Sec. 203. (a) The Nuclear Energy Commission may 

engage in or contract for research which the Commission 

deems necessary for the discharge of its licensing and reg

ulatory functions.

(b) In  order to achieve the objectives and carry out 

the purposes of subsection (a ),  the Energy Research and 

Development Administration and all other Federal  agencies 

shall, to the extent practicable—

(1) cooperate with respect to the establishment 

of priorities for the furnishing of such research services 

requested by the Nuclear , Energy Commission as the 

Commission deems necessary for the conduct of its 

functions; and

(2) furnish to the Nuclear Energy Commission, 

when requested, on a reimbursable basis, through its own 

facilities or by contract or other arrangement, such re

search services as the Commission deems necessary for 

the conduct of its functions.

TIT LE  II I-M IS CELL ANEO US AND TRAN SI

TIONAL  PRO VISION S

tra nsitional  provisions  

Sec . 301. (a) Except as otherwise provided in this 

Act, whenever  all of the functions or programs of an agency, 

or other body, or any component thereof, affected by this 

Act, have been transferred from that agency, or other body,26
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1 or any component thereof by title I of this Act, the agency,

2 or other body, or component thereof shall lapse. I f an agency,

3 or other body, or any component thereof, lapses pursuant to

4 the preceding sentence, each position and office therein

5 which was expressly authorized by law, or the incumbent

6 of which was authorized to receive compensation at the

7 rate prescribed for an office or position at level II , II I,  IV,

S or V of the Executive Schedule (5 U.S.C. 5313-53 16),

9 shall lapse.

10 (b) All orders, determinations, rules, regulations, per-

11 inits, contracts, certificates, licenses, and privileges—

12 (1) which have been issued, made, granted, or

13 allowed to become effective by the President, any Fed-

14 eral department or agency or official thereof, or by a

15 court of competent jurisdiction, in the performance of

16 functions which are transferred under this Act, and

17 (2) which are in effect at the time this Act takes

18 effect,

Hl shall continue in effect according to their terms until modi-

20 fied, terminated, superseded, set aside, or revoked by the

21 President, the Administrator, or other authorized officials, a

22 court of competent jurisdiction, or by operation of law.

23 (c) The provisions of this Act shall not affect any pro-

24 ceeding pending, at the time this section takes effect, before

25 any department or agency (or component thereof) func-
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tions of which arc transferred by this A ct; hut such proceed

ings, to the extent that they relate to functions so trans

ferred. shall be continued. Orders shall be issued in such 

proceedings, appeals shall be taken therefrom, and pay

ments shall be made pursuant to such orders, as if this Act 

had not been enacted; and orders issued in any such pro

ceedings shall continue in effect until modified, terminated, 

superseded, or revoked by a duly authorized official, by a 

court of competent jurisdiction, or by operation of law. Noth

ing in this subsection shall be deemed to prohibit the dis

continuance or modification of any such proceeding under 

the same terms and conditions and to the same extent  

that such proceeding could have been discontinued if this 

Act had not been enacted.

(d) Except as provided in subsection (f) —

(1) the provisions of this Act shall not affect suits 

commenced prior to the date this Act takes effect, and,

(2) in all such suits proceedings shall be had, ap

peals taken, and judgments rendered, in the same man

ner and effect as if this Act had not been enacted.

(e) No suit, action, or other proceeding commenced by 

or against any officer in his official capacity as an officer of 

any department or agency, functions of which are transferred 

by this Act, shall abate by reason of the enactment of this 

Act. No cause of action by or against any department or
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1 agency, functions of which arc transferred by this Act, or

2 by or against any officer thereof in his official capacity shall

3 abate by reason of the enactment of this Act. Causes of

4 actions, suits, actions, or other proceedings may be asserted

5 by or against the United States or such official as may be

6 appropr iate and, in any litigation pending when this section

7 takes effect, the court may at any time, on its own motion

8 or that of any party, enter any order which will give effect

9 to the provisions of this section.

10 (f) If, before the date on which this Act takes effect,

11 any department or agency, or officer thereof in his official

12 capacity, is a party  to a suit, and under this Act any func-

13 tion of such department, agency, or officer is transferred to

14 the Administrator,  or any other official, then such suit shall

15 be continued as if this Act had not been enacted, with the 

lb Administrator, or other official, as the case may be, sub-

17 stituted.

18 (g) Final orders and actions of any official or component

19 in the performance of functions transferred by this Act shall

20 he subject to judicial review to the same extent and in the

21 same manner as if such orders or actions had been made or

22 taken by the officer, department, agency, or instrumentality

23 in the performance of such functions immediately preceding

24 the effective date of this Act. Any statutory  requirements

25 relating to notices, hearings, action upon the record, or
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administrative review that apply to any function transferred 

by this Act shall apply to the performance of (hose functions 

by the Administrator, or any officer or component.

(Il) With respect to any function transferred by this 

Act and performed after the effective date of this Act, ref

erence in any other law to any department or agency, or 

any officer or office, the functions of which are so transferred', 

shall be deemed to refer to the Administrator,  or other offi

cials in which this Act vests such functions.

(i) Nothing contained in this Act shall he construed; 

to limit, curtail, abolish, or terminate any function of the 

President which he had immediately before the effective date 

of this Act;  or to limit, curtail, abolish, or terminate  his 

authori ty to perform such function: or to limit, curtail, 

abolish, or terminate his au thority to delegate, redelegate, or 

terminate any delegation of functions.

(j) Any reference in this Act to any provision of law 

shall be deemed to include, as appropriate , references there to 

as now or hereaf ter amended or supplemented.

(k) Except as may be otherwise expressly provided in 

this Act, all functions expressly conferred by this Act shall 

be in addition to and not in substitution for functions existing 

immediately before the effective date of this Act and trans

ferred by this Act.
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INCIDENTAL DISPOSITIONS

Sec. 302. The Director of the Office of Management and 

Budget is authorized to make such additional incidental dis

positions of personnel, personnel positions, assets, liabilities, 

contracts, property , records, and unexpended balances of 

appropriations, authorizations, allocations, and other funds 

held, used, arising from, available to or to he made available 

in connection with functions transferred by this Act, as he 

may deem necessary or appropriate  to accomplish the intent 

and purpose of this Act.

DEFINITIONS

Sec. 303. As used in this Act—

(1) any reference to “function” or “functions” 

shall he deemed to include references to duty, obligation, 

power, authority, responsibility, right, privilege, and 

activity, or the plural thereof, as the ease may he; and

(2) any reference to “perform” or “performance”, 

when used in relation to functions, shall he deemed to 

include the exercise of power, authority, rights, and 

privileges.

AUTHORIZATION FOR APPROPRIATIONS 

Sec. 304. Except as otherwise provided by law, appro

priations made under this Act shall he subject to annual 

au th or iz at io n.
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1 COMPTROLLER GENERAL AUDIT

2 Sec. 305. Section 166 “Comptroller General Audit” of

3 the Atomic Energy Act of 1954, as amended, shall be deemed

4 to he applicable, respectively, to the unclear and nonnuclear

5 activities under title 1 and to the activities under title II .

0 SEPARABILITY

7 Sec. 306. If any provision of this Act, or the applica- 

b tion thereof to any person or cricumstance, is held invalid, 

9 the remainder of this Act, and the application of such pro-

10 vision to other persons or circumstances, shall not he affected

11 thereby.

12 EFFECTIVE DATE AND INTERIM APPOINTMENT

13 Sec. 307. (a) The provisions of this Act shall take

14 effect one hundred and twenty days after the Administra tor

15 first takes office, or on such earlier date as the President may 

1G prescribe and publish in the Federal Register;  except that 

17 any of the officers provided for in title II  of this Act may he 

IS nominated and appointed, as provided in that title, at any

19 time after the date of enactment of this Act. Funds available

20 to any department or agency (or any official or component

21 thereof), any functions of which are transferred to the Ad-

22 ministrator by this Act, may, with the approval of the Presi-

23 dent, he used to pay the compensation and expenses of any

2 5-1 08  0  - 74  - 3



30

28

1 officer appointed pursuant to this subsection until such time

2 as funds for that purpose are otherwise available.

3 (b) In the event that any officer required by this Act

4 to be appointed by and with the advice and consent of the

5 Senate shall not have entered upon office on the effective

6 date of this Act, the President may designate any officer,

7 whose appointment was required to be made by and with

8 the advice and consent of the Senate and who was such an

9 officer immediately prior to the effective date of this Act,

10 to act in such office until the office is filled as provided in this 

j l  Act. While so acting, such persons shall receive compensation 

12 at the rates provided by this Act for the  respective offices in 

]3 which they act.
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Ch air ma n H olifield. The  advanta ges of proceeding at  th is tim e 
with a sepa rat e bill to create  an ind epe ndent En ergy  Research and  
Developme nt Ad minist rat ion are as fo llo ws:

(1) Action  can be exp edi ted  because we wi ll n ot have to  consid er t he  
bro ader ran ge  of issues posed  by H.R . 9090. Some  of those issues, 
inv olv ing  various  t rans fe rs  to  the proposed new depa rtm en t, are  quite 
con troversia l and  not  dir ectly  rel ate d to ene rgy researc h and develop 
ment . By con sidering H.R.  11510, wTe can con cen trat e on the ene rgy  
R. & D.

(2) The new bil l has  a dm inist ra tio n support . In  h is ene rgy  message 
to the  Congres s of November 8, 1973, the  Pres iden t recommended  
act ion  along th is line,  reco gnizing th at  it  w ould  avoid delays. He  s till  
wants  a new departm ent, bu t is wi llin g to hav e the  Congres s give 
pr io ri ty  to ER DA .

(3) Th e bill  has bipa rti san spo nso rsh ip in ou r committee, and will 
get  su pp or t in some o ther committees . You will  note  t hat  R epres en ta
tive s Melvin Pr ice  and Cr aig  Hos mer, the  chairma n and  rank ing mi 
no rity mem ber, respectively , o f t he Jo in t Com mitt ee on Ato mic  Ene r
gy, have  join ed Mr. Ho rto n and me in spo nso ring H.R. 11510. In  the  
Sen ate,  we u nd ersta nd  th at  t her e will  be a bill  dro pped in tod ay  t ha t 
will  be sponsored by Senator s Ribicoff  and Percy , the  chair ma n and 
the rank ing Republican  mem ber on the  Ribicoff subcomm ittee . Also,  
the y will  be joined  by the  c hairm an and rank ing Republican  member 
of  the Jo in t Com mit tee on A tom ic En ergy , Se na tor  Past ore  a nd  S ena
to r Aiken. So the b ills will  go fo rw ard concur ren tly .

We p lan  to  int rod uce  a no the r identical  bill  so t hat  add ition al names 
can  be added. There  a re man y Members  w ho want to sponso r t hi s b ill. 
I am sure  tha t most of the  m embers o f thi s comm ittee  and o f the  J oi nt  
Com mitt ee will  wa nt to sponsor it, as well as othe r Members of the  
House a nd Senate .

(4) The bill  pro vides an organiz ati onal base fo r the  lar ge  ex pendi
tu res to be comm itted to ene rgy  researc h and deve lopm ent. Th e Pr es i
dent has  announced a $10 b illion prog ram, at  the  rat e of $2 b illi on a 
year fo r 5 yea rs, beg inn ing  in fiscal year  1975. Pl an ning  fo r these  
expenditu res  is underw ay.  In  his  November 8 message the  Pres iden t 
said th at  ERDA is needed to dir ect  the  $10 billio n p rog ram .

(5) ER DA, which encom passes the  nonregulato ry  fun ctions of  t he  
Ato mic  En ergy  Comm ission , would st ar t wi th an experienced orga 
nizatio n. The Commission  and  its lab orato rie s now employ abo ut 
25,000 scie ntis ts and enginee rs and  hav e unique  fac ilit ies  for mo un t
ing  energy researc h and dev elopment program s on a bro ad fro nt . It  
makes good sense, in my opinion, to br ing toge ther  the  AEC’s tec h
nical resources and fac ilit ies  with those from othe r researc h un its  fo r 
a con solidated att ack on the  f utur e en ergy cr isis.

(6) ER DA , wi th a sing le Adm in ist ra to r in cha rge , will  offer more  
effective man agemen t th an  a mu ltim ember  comm ission,  or a lead- 
agen cy arr angeme nt,  to supervi se the ene rgy  researc h and  dev elop
ment act ivi ties of  various agencies. As no ted above, a nu mb er of  energy 
researc h and  developmen t act ivi ties will  be tra ns fe rred  to  ERDA 
from the De pa rtm en t of  the  In te rio r, t he  Na tional Science  Fo un da tio n, 
and the En vironm en tal  Prote cti on  Agency, alo ng  wi th the  dev elop
menta l a nd  othe r nonreg ula tor y f unctions of  the  AEC .
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(7) ER DA will conduct a broad program  of ene rgy  research  and 
deve lopm ent,  giv ing  ful l att ention and  ap prop ria te  emphasi s to  all 
forms  of ene rgy research  and  deve lopm ent, no t only  nuc lear . The  
int ern al org ani zat ion  of ER DA  will reflect the  broadscale  app roach.  
Fo r exam ple, an ass istant  a dm in ist ra to r for  Fo ssil En ergy  Resea rch is 
pro vided in the  bill.

(8) NE C will admi nis ter  the l icen sing  and r egulato ry  fu nct ions now 
in A EC . T his  will sat isfy a lon gst andin g de mand to separa te the devel
opm ent  and  reg ula tor y act ivit ies  in the  nuclea r ene rgy field, and thu s 
avoid an org ani zat ion al conflic t o f inte res t.

I would  l ike to see H .R. 11510 re ported to the  House befor e this  ses
sion ends. Fo r th is reason, the  s ubcommittee has  compressed  its he ar 
ing  pro gram.  We will try to accom modate witnesses who have asked  
to be heard , and  we will  take sta tem ent s fo r the  record  from  all in 
form ed sources who may  wish to prepare  a nd sub mit such stateme nts.  
I want to point out  th at  we have  al rea dy  ha d a series of  hearings on the 
same sub ject  matt er , which was pa rtl y involved in H.R. 9090 and 
carried  into  H.R. 11510. I will ask the  witnesses to present thei r pr e
par ed sta tem ent s for the  reco rd and  to hi gh lig ht  thei r rem arks in a 
10-minute pre sen tat ion  if possible. If  not possible, I will give  them  
some e xtr a time. We may  have to move the  h ea rin g over to the  p ubl ic 
heari ng  room of the  Jo in t Committee on Ato mic  En ergy  in orde r to 
have  it  close to the  floor, so the Members can go to the  floor and  vote 
whenever  i t is necessary and  get back to the  comm ittee with  m inimum 
time  and  t rouble .

I now yield to my associate on the  comm ittee , Mr . Hort on .
Mr. H orton. Tha nk  you , M r. Ch airma n. Wh en we s tar ted  our he ar 

ings in Ju ly  on H.R . 9090, the  predeces sor to th is legisla tion , I said , 
“th ere  are very few legi sla tive  in itia tiv es in th is Congress as signif i
can t as thi s bill  we are  beg inn ing  hearings on today.” Ce rta inl y thi s 
is even more  tru e tod ay.  The Li br ar y of Congres s rep or t on the  
severity of the  ene rgy  sho rtage sta tes  th at  we could have  a shor tfa ll 
of as much as 35 perc ent  of our  e nergy supp lie s; and even if we were 
able  to resolve  ou r imm edia te prob lems wi th the  Ar ab  Sta tes , we 
should stil l expect a shor tfa ll of some 20 percen t. W ith  energy de
mands  ri sing, the re is no way we can gu ara ntee  ou r co ntin ued  develo p
ment wit hout somehow p rovid ing  self-sufficiency in o ur  energy supply. 
Th at  is wh at th is bi ll, H .R.  11510, is all about.

Ch air ma n Hol ifie ld and  I were among  the  gro up  of congressio nal 
leaders  who met with the  Presi dent on November 7 to discuss ways 
the  Nation  could  cope with the  presen t ene rgy  shortage  and  assure 
th at  we never  a gain are susce ptible to blackm ail by ene rgy -producing  
nat ions. We talked about imm edia te measures and lon ger  t erm  meas
ures.  Th at  even ing, the  Presi dent in his add ress to the  Nation  specif i
call y and  strongly  urg ed the  creatio n of  an En ergy  Rese arch  and 
Developmen t Ad mi nis tra tio n, which would di rect  th e $10 bill ion pro
gra m aimed at ach iev ing  self-sufficiency in ene rgy  by 1980. C hairm an 
Hol ifie ld, as man y of you know,  was one of the  first  to propose such 
an agency .

The cha irm an has  briefly out lined the revi sed legisla tion . He  and  I 
have worked with the  admi nis tra tio n, the  executive  departm en ts in 
volved, and  several Members of the  Congres s in developing H.R .
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11510. It  is a bill whi ch I believe  we can move quickly , and  I hope  we 
will.

I look forw ard  to the  tes timony  of our witnesses  on the  adequacy 
of th is legisla tion , and any  imp rovements  we oug ht to consider.

Ch air ma n H olifield. At th is time , I will  yie ld to Mr. Ros enthal .
Mr. Rosenthal. I have no comments, t ha nk  you,  Mr.  C hairm an.
Ch air ma n H olifield. I  will ask Mr. Moorhead, if he has any  s ta te 

men ts to  make a t th is time.
Mr. Moorhead. I have no stat ement .
Ch air ma n H olifield . M r. Ma lla ry.
Mr. M allary. No.
Ch air ma n H olifield. Then we will proceed wi th the  witness list.
We have  a dis tinguished list  thi s mornin g. Many of them I  have 

know n for many years  a nd the y occupy tremendo usly im po rta nt  p osi 
tions in ou r Nat ion.

Ou r first  witness is I)r . Chauncey Sta rr , who is now the  presi dent 
of  the  E lec tric  P ower Research Ins tit ute.

Dr . S ta rr , wi ll you please come to the w itness table  ?

STATEMENT OF DR. CHAUNCEY STARR, PRESIDENT, ELECTRIC 
POWER RESEARCH INST ITUTE

Dr.  Starr. Mr. Ch air ma n, members of  the  committee, I am very 
glad  to have  th is op po rtu ni ty  to speak to you tod ay  on wh at is ob
viou sly an issue of  g reat  impor tance to the  Nation . Le t me say at  the  
out set  th at  I su pp or t H.R.  11510. I believe the  En ergy  Research 
and Developmen t Ad minist ra tio n th at  is proposed therein  is both 
tim ely  and im po rta nt . I have appended to the  tes tim ony my bio g
raph y and  I th ink I have  given each of you a his tor y of  the Elect ric  
Power Research In st itu te , a new insti tu tio n abo ut a y ear old. I t  is an 
insti tut e support ed  by both inv estor and publicly  owned  ut ili tie s to 
fos ter  the appli cat ion  o f adv anced technolo gies  f or  im proved  del ive ry 
of elec trical services to the  public. I will sub mit my tes timony  fo r t he  
record  and tr y  to sum marize  the  key points , as you have  suggested.

Chairma n H olifield. The en tire  tes tim ony will be included in the  
reco rd, Dr.  St ar r.

Dr.  Starr. Th an k you.
I  want to make  it clear th at  I am spe aking  as an ind ivi dual ra th er  

th an  on beha lf of  the  ins titute . The  insti tu te  does not, as a mat ter 
of polic y, take pos itions on legi sla tion . Tha t is not  its  fun ctio n. I t 
is a tech nical and scient ific org ani zat ion , but many of our mem bers  
have  been in the  energy business for m any, m any  years , and as you  can 
tel l from my own bio gra phy, it  is a field in which I have spent mos t 
of my life time. I hope th at  my percep tion of the  issues our Na tion 
faces  in the field of  ene rgy  supply and  uti liz ati on  may  be of use to 
the comm ittee in its  delib eration s.

Obvious ly, those  of us in the  ene rgy  business, and pa rti cu la rly  my 
insti tut e and  its  sponsors , are  deeply conc erned wi th the  issues raised  
by the  Pres iden t and by man y Members of  the  Congress, for rea ch 
ing  the objective  of  self-sufficiency in ene rgy  opera tion s. We hope  
th at  we will be able to ope rate as p ar t of the  team necessary  to  achieve 
th at  objective  for  the  count ry.
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I wou ld like  to  m ake  some ma jor  poin ts about self-sufficiency which  
may  be of interest to the  comm ittee.  I do not th ink that  thi s is an 
objective th at  is going to be achieved just th roug h the discovery  of 
new ene rgy  sources.  I t is going to requir e also the  developmen t of 
more efficient and env ironm entally acce ptab le mean s to use energy 
sources alr ead y ava ilab le to us. Continued develop ment of nuc lear 
power, both th roug h conventional and fas t bre eder reactor s, and re
search to develop imp roved use o f o ur  vast  coal and  shale oil reserves, 
fo r exam ple,  will pla y an im po rta nt  role in ach iev ing  energy self- 
sufficiency in the coming decades. The developmen t of the  new con
vers ion systems which the  new spapers are always  discussing, such as 
the rmonucl ear  fusion,  solar power, and  oth er ene rgy  sources is also 
very im porta nt.  Because of the  time req uir ed fo r such deve lopm ent,  
however, these  cannot  be cons idered as solu tions fo r our nea r-te rm 
prob lems. They are  obviously  very im po rta nt  fo r t he  long  range .

I  would like to  po in t out  to the  committ ee th at  fo r the very nea r- 
term  issues raised  by the  Pres iden t in his  recent  tal k,  th at  non
tech nical acti ons  of  Gov ernment may  be pre domi nantl y important.  
Imme dia te steps should  be tak en to conserve our  ava ilab le ene rgy  
supply by red ucing  the nonessential usage whi ch developed in our  
affluent ene rgy pas t. I  believe the Federal  Governme nt has to  con
tinuousl y study  its  admi nis tra tiv e polic ies which influence the oper
at ing boundar ies  of  our ene rgy  systems to determ ine  if, in the  lig ht  
of new nat ion al needs , ad jus tment of  these polic ies could  e nhance and  
speed  up  our  na tio na l capabil ity  to achieve self-suffic iency object ives. 
There  has  been much recen t discussion on these  ma tte rs and I  will 
no t discuss these myself.

I  t hink  the mos t i mpo rta nt  th ing we should recognize is th at  f or  the  
foreseeable fu ture , and  c ert ain ly beyond the y ea r 20 00 , the  de mand fo r 
ene rgy  in the  U ni ted State s will grow no m at te r wh at is done to con
serve  o r constra in such energy consumption . I  believe th is has  t o be a 
basic prem ise of any  legisla tion  or  of  any  poli cy decis ions made in 
the  F ed era l Governmen t. Ev ery stu dy  indica tes  that  even if  we reduce 
our rep rod uct ion  ra te  to 2 per  fam ily , we are  g oin g to have a po pu la
tion increase  bv the year  20 00 . And if  we pro vid e fo r any  k ind  o f eco
nomic  and  social gro wth fo r the  most deprived elements of  our po pu 
lat ion , the pe r capit a ene rgy con sum ptio n in the  Un ite d State s will 
also increase.

I t  is  ev ident from th is  ki nd  o f a s tud y, reg ard les s o f how i t is made, 
th at  by the year 20 00  we w ill have increased ou r tota l consumption in 
th is  country  of all form s of  ene rgy  by at least two times ou r pre sen t 
con sum ptio n; we will  increase  our con sum ption of electr ici ty by five 
to six times our  pre sen t consumption . I  believe these pro jec tions are 
conserv ative r at he r than  e xtr avagan t. The fac t th at  th e use of  ele ctri c
ity  w ill increase  a t a g reater  ra te  th an  th e total use o f en ergy is sim ply  
a resu lt of the  evident  fac t th at  e lec tric ity  is a most convenient  en ergy 
source. I t  i s t hu s ap pa rent  th at  t he  issues associated wi th the  n ational 
obiectives of ene rgy self-sufficiency are like ly to be with us pe rm a
nen tly,  an d c ert ain ly,  an  agency such as the p roposed E ne rgy Rese arch  
and  Developme nt Ad mi nis tra tio n suggested  in th is bill  will fulfill  a 
gro wing  and  permane nt need.

Now, there  are  three  app roache s to manag ing  a fu ture  increase in 
ene rgy demand. One  would be to place a cei ling on the  tot al energy
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availability in the United States and thus to adminis tratively  limit 
such growth. The effect of any such action, even if it were accom
plished with great wisdom, would be to seriously limit the improve
ment in the quality of life of the great mass in the population tha t 
now does not have all the material goods and recreational options 
which the upper economic sector of our country enjoys. And even if 
we do this all very wisely, I think it ought to be done really as an 
emergency or last-resor t operation. There is an additional difficulty 
with such administration limitations on energy consumption; tha t is, 
the very act of doing this distorts  a rational  approach to a permanent 
solution. '

A second approach is not to undertake long-range national plans 
for energy supply at all, but hope that  the good fortune that has been 
the historical blessing of our country will continue to find oppor
tunistic  solutions to our problems as they develop. Our country has 
had a long history of being lucky. Those of us who have studied this 
problem in great detail do not believe tha t the kind of exponential 
factors tha t are focusing on this problem can be handled by treating  
the situation as one in which a lucky break will solve the problem for 
us. I do not have any faith  in the luck of the country getting us out 
of this particu lar problem.

The th ird approach, and to me the only rational approach, is to un
dertake a series of national planned programs which, first, try  to de
velop all the various means of supplying en ergy ; second, undertake to 
use such energy effectively and not wastefully; and third , moderate 
and accommodate our lifestyles in a reasonable fashion to a some
what restricted energy diet. I do not believe tha t we have a choice 
among these three steps. I believe that even though we may develop 
every conceivable method of supplementing our energy resources, we 
will barely be able to meet foreseeable demands. It  is inevitable that  
we will have to live with a very t ight  energy supply from here on ou t; 
hopefully not so tight  as to seriously impede an improvement in the 
average quality of life, but nevertheless one which will not permit 
wasteful use.

I would like to make it clear that the historical and perhaps publi
cized batt les between, say, the coal interests, the nuclear interests, and 
the oil interests have to be a th ing of the past. We are not competitive 
in the economic or commercial markets. Every one of these has to be 
supported to the greatest possible extent.

Chairman Holifield. I  am glad you made that  statement, I )r. Starr, 
because I have been emphasizing th at point for many years, tha t we 
cannot ignore the tremendous value of the coal deposits or any other 
fuel source in our Nation. We are going to need every kilowatt, every 
unit of energy, that  we can get out of all sources tha t we have, and still 
we are going to be short.

Dr. Starr. Yes.
Chairman Holifield. That  is, when we use all of those sources, at 

least for the foreseeable future.
Dr. Starr. I agree, Mr. Chairman. I might also point out that  the 

foreseeable future  is a t least 30 years ahead in terms of new things 
coming in and tha t is a long time in a nat ion’s history.

I would like to talk a litt le bit about technology and how the var i
ous inst itutions, both private  and public, such as the ones being pro-
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posed in th is bil l, might rela te. Un like most resources, tech nolo gy is 
a manmad e resource. It s abu ndance  and  va rie ty can be continuously 
increased. I t is the  one resource we have which plays a majo r role  in 
the  development o f the N atio n and which re ally does n ot have an upp er limit.

Th is pa rti cu la r cha llenge th at  we face  now is a majo r c hallenge for  
the  scie ntis ts and  engineers of the  country  and  I th ink it is one to 
which  they will steadi ly rise. The  pa rti cu la r insti tut e which I now 
head , the  Elec tric Pow er Research In st itu te , represented a fa ir ly  un 
usual app roach of  the  normally  conserv ativ e element of our pri va te 
sector , th e nat ion al ut ili ty  i nd us try , to  un derta ke  a comprehensive and  
massive pro gra m to develop ene rgy  technologies. We hav e been, in 
effect, in opera tio n fo r less than  a year bu t we are  m oving rap id ly  to 
insti tu te  man y, many pro grams. As you know, our fu ture  pro grams, 
while  not com parable to those  of the  Federal  Governmen t, are  being  
developed at the  level of $100 mil lion  or  more.

Now, the  ut ili ty  ind us try  fore saw  the ene rgy  problem  fo r thei r 
pa rti cu la r opera tions du rin g the  pas t decade. I  might  also point  out 
that  some members  of  th is committee, inc lud ing  the  chairma n, have  
foreseen t hi s prob lem fo r m any year s and have led e arl ier  program s to  
solve it. We have  had ple nty  of foresig ht  in terms of  wa rn ing  sta te 
men ts c oncerning the energy crun ch. None of us, of course, could for e
see the  pa rti cu la r pressure th at  the  recent Ar ab -Is rae li wa r has cre 
ated . But the  pressures  would  have  occurre d anyw ay. W ha t the  war 
has  done is to give  us a cataclysmic  sit ua tio n which  has  brou gh t the  
problem to o ur a tte nti on  on an im mediacy  basis.

Chairma n H oltfield. Dr . Sta rr , your  experience  sugges ts, and your 
test imo ny ind ica tes , tha t you are a re ali st in assessing the ene rgy  prob
lem. How rea lis tic  and feasib le do you th ink th at  thi s pro posal is or 
will be in meetin g the  P resid en t’s goal of  energ y se1 f-sufficiency?

Dr.  Starr. W ell.  M r. Chairma n, I th ink th at  t his  k ind  of coo rdina
tion of Federal  efforts is abso lute ly esse ntia l, in one form  or ano the r, 
to br ing the grea t resources of the  Fe de ral  Governme nt to focus  on 
a p roblem which I believe is as essen tial to our N atio n as. f or  example , 
the  food supp ly of  the country . Because I do not have  t he reactio n of 
the  business com munity  to the  pe nd ing  ene rgy  sho rtage  I cannot 
resp ond  for them . It  might  be somewhat  exa gge rate d, bu t, nev erthe
less, e nergy pla vs  as key a role to the  fun ctions o f society  as food  and  
wa ter  sup ply . We have not had in the  Na tion a c oordinated pro gra m 
which tre ated  ene rgy  as an essentia l commodity to be hus ban ded  and  
caref ull y man age d. We have  lived unde r a situa tio n of ene rgy  afflu
ence. In  a sense, one could even descr ibe ou r situa tio n as being one of 
energy add ict ion  and  we are now fac ing  a situa tio n where , wi th very  
tighte ned supply,  we are  d isco ver ing wha t has  been known to the  s tu 
dents  of  the subject for m anv yea rs—t ha t th is is a very kev commodity 
and  a change  in its  availabilit y, even more  than  a change in its  pric e 
will be a key element in de ter minin g the  economic and  social welfar e of the  cou ntry.

Chairma n H oltfield. Do you look upon th is reo rga nization of the  
Atom ic En ergy  Commission fo r an ove rall  ene rgy research  and  de
velopment effort as being a sound proposal, con siderin g th at  we have 
some $4 bill ion  or  $5 b illion  invested  in lab ora tor ies  and  some 25,000

i
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scientists and engineers involved in the work tha t they are doing 
now ? Do you look upon that as a sound approach ?

Dr. Starr. The answer to tha t question, in short, is yes.
Chairman Holifield. Do you know of any other group of labora

tories and scientists of a commensurate size and commensurate num
ber of facilities?

Dr. Starr. Well, there are other organizations of the U.S. Govern
ment which do have resources of a similar nature, but they are p res
ently heavily committed to other activities. I am think ing specifically 
of the laboratories of the Department of Defense and the laboratories 
of NASA, both of which are very technically competent, and have 
resources similar to the resources of the Atomic Energy Com
mission but are hardly in a position of being flexibly available to move 
into the energy sector on short notice.

Chairman Holifield. You mentioned NASA, and I  know that your 
work in the past particularly  has been very close to the space nuclear  
applications program.

Dr. Starr. Yes.
Chairman Holifield. Since you have worked in the SNA pro

gram which NASA now has jurisdiction over, what is your opinion of 
the feasibility of utilizing such technology in the more mundane 
sphere of creating electrical energy resources?

Dr. Starr. Well, it is clear that  in any area of advanced technol
ogy there is a long and historical interaction between those develop
ments which come out of the more far-reaching efforts of the Depart
ment of Defense or of NASA and those of commercial use in energy 
development. For example, solid state electronics is one such develop
ment. As you may know, this was directly stimulated as an outgrowth 
of Department of Defense activities. There are many research act ivi
ties of NASA which will have a direct result in the ability to handle, 
say, environmental pollution, because NASA has been concerned with 
closed-system environments, and, in effect, our biosphere is such a 
closed system. The particular problems of NASA relative to making 
high-reliability components under very difficult situations will pay 
off. So I think there are many things that  can be done with these 
technologies.

The virtue of the  particular bill you are now considering is tha t it 
takes the ongoing energy activities of the Federal Government and 
brings them together in as expeditious a manner as one could conceive 
without necessarily putt ing in the huge time delays th at bringing in 
other agencies, such as NASA, or a new agency into the energy sector 
would have.

Our problem, I  believe, is not tha t we do not have enough labora
tories, either in the Federal Government or in the private sector or in 
other areas. We have ample facilities in the United States for under 
taking major programs in the energy field. Except for a few operations 
such as represented by our parti cular institute , there have been very 
few attempts to b ring these together. The bill tha t is now being con
sidered by this committee does that  and. in tha t sense, I believe it is an 
important short-term as well as a long-term step in bringing together 
the resources we already have.
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[Dr. S tarr’s prepared  statement follows:]
P repared Sta teme nt  of D r. Cha un ce y Starr, P re sid ent, E lectr ic P ower 

R esearc h I ns tit ut e

Mr. Chai rman  and members of the committee, I am very honored to have this 
oppor tunity  to talk  to you today on this  imp orta nt issue of the Federal organ iza
tion for advancing technology in the energy field. I believe the Energy Research 
and Development Administ ration proposed in H.R. 11510 is both timely and 
impor tant.

I am president of the Elect ric Power Research Ins titu te, a nonprofit organ iza
tion recentl y estab lished  by the electric uti lity  ind ustry—both inves tor owned 
and publicly funded—to fost er the appl icati on of advanc ed technologies for im
proved delivery  of electrical services to the public. A brochure describ ing EPR I 
is attac hed. As is  evident from my biograp hy appended  to this  testimony, I have 
been actively  involved in research and development in scientific and engineering 
areas , and par ticula rly  in those rela ting  to the  energy industry,  most of my life
time. I hope that  my perception of the issues that  our Nation faces in the field 
of energy supply and utilizatio n may be of use to the committee in its delib era
tions.

I wish to make it clear  that  I speak as an indiv idual  rat he r tha n on behalf  of 
the Elect ric Power  Research Ins titu te. By its  very na tur e the Insti tut e is not 
postured  to take  advocacy positions on nationa l legislation. The Ins titute  is in
tended to provide  a technological resource for  the Nation and to analyze  and 
develop technical options in the electr ical energy field. In the par tic ula r area 
to which the committee is addressing  itself, the  histo ry of the Insti tut e is much 
too shor t to have developed an orga niza tional insight. For this reason  the com
ments I provide you represent those dist illed  from my own experien ce and 
background.

The concern expressed by the President and by many Members of  the Con
gress for the  discovery and development of energy to make our Nation  self- 
sufficient is a concern th at  is shared by the Electric  Power Research Ins titu te, 
EP RI ’s staffing is well underway. Both the  Preside nt and the  Congress will 
find th at  EPRI is ready and capable to work as an eager team mate  toward 
making the United Stat es more independent of outside  energy sources.

Self-sufficiency is an objective th at  will be reached not only through the dis
covery of new’ energy sources, but also by development of more efficient and en
vironm entally accep table means to make use of energy sources already availa ble 
to us. Continued development of nucle ar pow’er—both through conventional and 
fas t breeder reactor s—and research to develop improved uses of our vast  coal 
and shale oil reserves,  for example, will play an important role in achieving en
ergy self-sufficiency in the coming decades. The development of new conversion 
systems to make use of therm onuc lear fusion, solar  power, and other energy 
sources are, of course, im port ant for the long-range.

Although our very near-t erm natio nal technical efforts to improve the supply- 
demand relat ion will aid the approach to self-sufficiency in the next  decade, I 
believe th at  nontechnical actions  may be predo minantly impo rtant . Immedia te 
steps  should be take n to conserve our avai lable  energy supply by reducing non- 
essential uses which developed in our energy affluent past. I believe the Federal 
Government must continuously study its adm inis trat ive policies which influence 
the oper ating  boundaries  of our energy systems, to determi ne if, in the light of 
new’ nationa l needs, adju stment of these  policies could enhance and speed up 
our national  capab ility to achieve the self-sufficiency objective. There  has been 
much recen t discussion of such matter s, and I will there fore  not purs ue this  
subject furth er  here.

PR EM I8E S AND ALTERNATIVES

The most imp orta nt premise for  natio nal energy planning is th at  the energy 
demands  of the United  States for the foreseeable futur e and cert ainly  beyond the 
year  2000 will inevitably grow no ma tter wh at action s are taken to const rain  such 
energy growth. All s tudies indic ate that  even though we reduce our reproduc tion 
rat e to 2 p er family, the inevi table resu lting popula tion increas e from now to the 
year  2000, and the  apparen tly inevit able growth  in the per capi ta use of energy, 
will also inevitably resu lt in a tota l ann ual energy consumption in the  United
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Stat es th at  increa ses steadil y. It  is quite clea r from all such studi es th at  by 
the year 200 0 we will have increas ed our tota l consumptio n in this coun try by 
at  leas t two times our pres ent consumption and we will incre ase our consump
tions  of elect ricity  by five to six times our present ann ual  consumption . I believe 
these  proje ctions  into the  fut ure  are  conserva tive. The fac t that  the use of elec
tric ity  will increa se at  a gre ate r rat e than the tota l use of energy is simply a 
res ult of the relat ive convenience of elect ricit y as an energy source. It is thus 
app are nt th at  the issues associated with  the  nat ional objective  of energy 
self-sufficiency are likely to be with us perm anently, and cert ainly  an agency 
such as the proposed Energy Rese arch and Development Adm inist ratio n will ful
fill a growing and perm anen t need.

Ther e are  thre e approa ches to manag ing such a fu tu re  incr ease  in energy de
mands. One would be to place a ceiling on the  tota l energy avai labi lity  in the 
United Stat es and thus , to adm inis trati vely  limi t such growth. The effect of any 
such action, even if it were accomplished with  gre at wisdom, would be to ser i
ously limit  the improvement in the qual ity of life  of the  gre at mass of the  popu
latio n th at  now does not have all the ma teri al goods and recr eatio nal options 
which the upper economic se ctor of our country enjoys. Such a policy of planne d 
energy malnutriti on would have the same social consequences on the  life style 
of our population as if one were to limit the abund ance of any other form of 
essen tial supplies in our society such as food or wate r. Rega rdless  of whe ther  
such actio ns are  take n by placing a very high price  upon energy or by ratio ning 
energy or by alloc ating  it adm inis trati vely , the net  effect will be very much the  
same. In general , these  would be regressiv e sociological steps  for the  fut ure  
welf are of the count ry and regardles s of the ir politic al feas ibilit y, should rep
resent a las t reso rt in our nati onal  planning . Furt hermore, any such actio ns 
would dis tort  t he rati ona l approa ches to a perm anent problem.

A second approach is not to und erta ke long-ran ge nati onal  plan s for the  en
ergy supply of the Nation , but to hope th at  the  good fortune  th at  has  been the 
hist orical blessing of our count ry will continue to find oppo rtuni stic solutio ns 
to our problems as they develop. This optim istic pioneerin g trad itio n has often 
been supported by our nati onal  run of luck, and iierhap s it might again . Un
for tunatel y, for those of us who analy ze the  cu rre nt trend s, the possibi lity of 
finding an adequ ate solution throu gh such happ ensta nce appears  to be very 
remote. As you know7, the  combination  of expon ential  event s which are  grad ually 
bringi ng the demands  of our Nation into conflict with  our resourc es do not 
indic ate that  we can rely on good fo rtun e to sav e us from our prese nt impro vident  
behav ior pat tern.

The thir d, and to me the only ratio nal approa ch, is to und erta ke a serie s of 
natio nally  planned programs which first, try  to develop all the  various means 
of supplying energ y; second, und erta ke to use such energy effectively and not 
wa ste fu lly ; and thir d, moderate and accommodate our  lifes tyles  in a reaso nable  
fashion to a somewha t rest ricted energy diet. I do not believe th at  we have a 
choice among these thre e steps. I believe th at  even though  we may develop 
every conceivable method of supplementing our energy resource s we will barel y 
be able to meet foreseea ble demands. It is inev itabl e th at  we will have to live 
with  a very tigh t energy supply, hopefully not so tigh t as to seriously  impede an 
improvement in the avera ge quality of life, but  never thele ss one which will 
not perm it waste ful use.

TECHNOLOGY AN D IN ST IT UTI ONA L ROLES

Unlike the minera l resources  found in natur e, technolog)’ is a manma de re
source whose abundance and vari ety can be continu ously increased. For  this  
reason the tightening  energy supply represen ts a most excitin g challenge to the 
scie ntist s and enginee rs of today. There  is every reason to expect th at  an inte n
sive applica tion of scientific resea rch and engine ering development to the prob
lem of supplying and using energy effectively could resu lt in technological devel
opments of sub stan tial  ma gnitu de; sufficient perh aps to relieve the energy con
str aint s we foresee. Na ture  occasionally provid es breakth roug hs and gif ts to 
compensate  for its  more numer ous pitf alls and blockades. The hist ory of techno
logical development is encourag ing in this reg ard  and for this reason resea rch 
and development in the field must receive a signif icant portio n of our Natio n's 
resources.
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As a means of focusing our technological  stre ngt h on the specific task of de
livering electr icity to the public, the recently formed Electric Power Research 
Ins titu te is an unusual and dramat ic init iative by our natio nal uti lity  indu stry  to 
unde rtake  a comprehensive and massive program  for the development and appl i
cation of advance d energy technologies. The Ins titute  has its foundation in the 
format ion of the Electr ic Research Council in 1965 when the uti lity  indus try 
foresaw the magni tude of the impending energy problem. The urge nt need for 
such a large  national  program in all of our variou s energy systems has now been 
widely recognized by the public and by the Fede ral Government. The Electric 
I’ower Research Ins titute  is suppor ted by all segments of the electr ic utl ity in
dustr y including  investor-owned companies throu gh the Edison Electr ic Ins ti
tute, and public enti ties  through the American Public Power Association, the 
Tennessee Valley Author ity, and the U.S. Departm ent of Inte rior , and the 
National Rural Electric Cooperative Association. Repre senta tives  of these 
groups form the EPR I Board of Directors . In addition, an advisory council of 
25 individuals, of whom seven are  from the Nation al Association of Regula tory 
Utility Commissioners, is intended to effectively repre sent the intere sts of the 
public.

In considering the forma tion of th e Electric Power Research Ins titu te, the elec
tric  utili ties  of the United States faced the same problem to which this committee 
is addressing  itse lf on a much broa der scale. The product ion of electr icity  in
volves the use of every  fuel resource  known to man. The fossil fuels ( coal, oil, and 
ga s),  nucle ar fuels, the Sun, the wind, the  tides, the heat of the Ea rth —all of 
these are energy sources which can be converted into electric ity. Thus  the indus
try  was faced with creating  an organ ization tha t could coordin ate all the re
search appropr iate  to converting these basic energy sources into electricity. The 
problem that  our Nation faces with rega rd to all energy systems is, in a broader  
framework, similar  to the mission of EPR I, namely, to focus our national  re
sources on providin g the technological options needed to meet our futur e energy 
demands in a mann er which optimizes the overall public good. Such a large 
mission requires indepth technological assessments  of near- term and long-term 
possibilities,  the ir arran gem ent in some orderly stra tegic plan, the assign ment of 
prio ritie s and funds, and finally, implem entatio n and management of individual 
projects. Fu rth er it is not sufficient to explore and develop new technology unless 
the resu lts of thi s research can be evalu ated in a prac tica l demonstra tion stage 
so that  the most promising processes can be developed commercially for the 
public good.

It  is of int ere st th at  the basic philosophy which has  led to EP RI’s format ion 
and its organizationa l stru ctu re is sim ilar  to the pat tern suggesed for ERDA in 
II.R. 11510. The principal technical groupings  of EPRI are:  (1 ) Nuclear power, 
(2 ) fossil fuels, (3 ) advanced systems, (4 ) transmiss ion and distr ibut ion,  and 
(5 ) energy systems, environm ent and conservation. This may be compared with 

the ERDA grouping of (1 ) fossil, (2 ) nuclear, (3 ) environm ent, safety,  and 
conservation, (4 ) research and advanc ed systems. (5 ) nation al security . The 
simi lari ties  and differences indic ate are as of common inte rest  as well as differ
ences in responsibility.  Because the uti litie s car rv the responsibiliti es for  deliv
ery of elect ricity  to the end consumer, transmis sion  and distr ibution  is a major  
technica l are a for them, but not for the Fed eral  Government. This example illus
tra tes  the complementary na tur e of EP RI and  the proposed ERDA, a subject 
which I will d iscuss more fully later .

FEDERAL AND PRIVATE ROLES IN  ENERGY R. & D.

It  has been estim ated th at  of our tota l gross national  product, roughly 10 per
cent represents the  cost of delivering energy services  to the  end users. Thus, at  
the present time the energy sector represen ts a $120 billion annu al indus try. 
It  is custom ary in advanced technological ind ust rial  areas to devote roughly 
8 pe rcent  of the  to tal gross sales to R. & D. for  im proving performance. One might 
thu s expect th at  natio nally  we should be spending  about  $10 billion a year 
for  research and development among the vario us sectors  of the nationa l energy 
system. Although exac t figures are  not available, I estimate we are  actua lly 
spending less tha n one-fifth of this  tota l sum now including government, utili ty, 
and man ufactur ing expenditures. If  we are  seriously concerned with takin g 
the necessary steps to improve the fut ure  energy situa tion, we must rapidly  
move to sub stan tial ly increase our level of R. & D. investment for all energy
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sources. I recognize the  impract ical ity of sudden  increases on a scale which 
involves both our priv ate and public sectors. Fu rth er,  both the prici ng and 
the economic stru ctu res  of our energy industr y are  such th at  one could not  
expect to implement sudden fiscal changes to accommodate huge invest ments in 
research. Nevertheless, the pa tte rn of increa sed R. & D. in the energy field must 
be established.

The most serious issue we face in the Fede ral management  of  th e proposed new 
agency is th at  of effectively maximizing the overall  public intere st by the  best 
use of Fede ral and priv ate sector resources. I believe th at  the principle th at  
ought to be followed in resolving these nat ional management problems is to 
place the responsibility for performance of the vario us subt asks  in the  nat ional 
energy problems with those groups tha t have the maximum incentive for achie v
ing success in the ir missions. It  is my belief, based on observation of both the 
priv ate  and governmental  sectors, th at  success in achieving an end res ult  is 
clear ly associated with the existence  of stron g motivation  and incen tives for 
the  groups involved. The sheer  assignment of respon sibility  with out such moti
vatio n and incentives does not genera lly result  in a successfu l cont ribut ion to 
the total end purpose. It  therefor e may be of value to pres ent to this  committe e 
my view of the are as of responsibility  and motivation  which may be most effec
tive  in the mix of government and public sectors.

There appe ars to be litt le doubt that  the Federal  Government has  ulti mate 
responsibility  and maj or concern with estab lishing the opera tiona l boundaries 
in which the energy systems of the country have to function. Such boundaries 
may include: (1 ) Fuel resource policies, both indigenous and off-shore; (2 ) for
eign policy considerat ions; (3 ) fiscal policies, such as the  uses of sur taxe s, eco
nomic incentives, or trade and pricing regul ation s; (4 ) the national  objectives 
with regard to the trade-off  among the qual ity of life, population growth, eco
nomic growth, resources allocation , and ecological options; and (5 ) most impor
tan tly the  establis hment of enviro nmental c rite ria , with  due regard for the overall  
public intere st in the balance  between achieving a desira ble enviro nment and 
energy avai labil ity. There seems litt le doubt  th at  these, and sim ilar  are as of 
natio nal concern, are  a Federal responsibility  and th at  the  research and studies 
associated with these are as should be managed by the  Fede ral Government 
regardless of whether  the work is done directly by Fed eral  agencies or by con
tra ctu al relat ionsh ips with the priv ate  sector. At the other end of the mana ge
ment spectrum,  I have alrea dy indic ated  the direct responsibili ty of the priv ate 
sector for the end-point delivery  of energy services to the public. It would the re
fore appear th at  the management of any resea rch and development programs 
associated  with improving such energy delivery  should be the responsibility  of 
the private sector, even though there might be Federal par ticipati on in funding 
such research and development. Between these  two extremes of the manag ement  
spectrum is a very complex mixt ure of par ticipati on by the Federal Government, 
national  labor atories, research organ ization (nonprof it and pro fit) , ma nuf actur
ers, and the oper ators of energy delivery systems (suc h as investor-owne d and 
publicly financed electr ical uti lit ies),  and the various energy companies. It is 
evident that  in such a complex mixtur e each pa rticu lar  technical project requires 
a management system anal ysis  to tail or the optimal  mix. Such an analysis would 
include a comprehensive program  plan, the dist ribu tion  of perform ance respon si
bilit ies among the par ticipan ts, and the selection of the most app rop riat e man
agement structur e.

The role of the  Federal Government in this complex of energy research act iv
ities might generally be sepa rated  into two dist inct  are as: those concerned with 
the  management of the R. & D. programs, and those concerned with  financial 
participation.

It  is evident from my previous comments th at  ther e are  many are as where  the 
maj or financial burden can only be borne by the Fed eral  Government. These 
include those are as where the unc erta inties of the progr am involves extrem ely 
high financial risks, or where the time required for successful achievement of 
the  end mission may be so dis tan t that  the priv ate  sector  could not jus tify the 
present use of its resource s for such developments, or where  the benefits of the 
development are  so widespre ad and the  financial ret urn  to the priv ate sector  is 
so narrow that  only a public investm ent is justified.  It  is certainl y clear  that  
the  Federal Government has a maj or respo nsibili ty for  the continued surv ival 
of our society, so th at  such research programs as nuclear fusion can cert ainly  
be justified as a long-range, high pay-off development  which may be imp orta nt
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to the welfare of fut ure  generat ions. In the same vein, research on environmental matters may be of direct concern and benefit to the public at large, but the outcome of such researc h may carry with it very litt le incentive for priv ate investment in these areas .
Even are as where the priv ate sector  h as already invested  heavily in a developing technology, may occasionally jus tify  a Federal infusion of funds to accelerate the success of such technologies. As a specific example, the acceleratio n on a s hor tterm basis of alte rna tive energy supplies in order to insure the continuous meeting of energy demands  may have a social prio rity  which far exceeds on a sho rtterm basis, the grad ual improvement in our tota l environm ent or the  gradu al development of energy resources. Because of the crisis  aspects  associated with this issue of contin uity of energy supply, such Fede ral investments would certainl y be justified even if the management responsibility  for the development were predomina ntly in the  priv ate sector. I do not consider this  to be in contradiction with a long-term Federal inves tment in improving the environment, even if this  means some reduction in energy avai labi lity  or increa se in energy cost spread  out over the future  years. I pres ent these examples as illu strations  of cases where  t he short- term public inte res t goals and the long-term public interest goals may not be completely the  same, but where the  Fede ral role is similar  both in stim ulat ing and suppo rting the activities of the privat e sector and in meeting natio nal objectives which are  beyond the responsibility  and capability of the individual elements of the priv ate  sector. It is necessary to keep in mind th at  the final implem entatio n of any development of a technological nat ure  applied to the energy systems res ts in the  hands of the privat e sector and utili ties,  and the management approach in all cases should acce lerate  the ir parti cipa tion  as early  as possible.
The role of the Federal Government in managing researc h and development programs as dist inct  from financial suppo rt for such programs should really  depend on the  case-by-ease analy sis of the sta te of the ar t of the  par ticula r program unde r consideration, with refere nce to its  position in the  sequence of the development from the ear lier  stages of scientific feasibility  throu gh engineering development, small-scale demonstrat ion, large-scale demon stration, and commercial proto type demon stration. It  is clea r th at  in the very large progra ms which requ ire more extensive Fede ral financial suppo rt the role of Government in integrat ing and overviewing the tota l sequence is a c ontinuous one. The Federal Government will always have the  responsibility  for assu ring  t ha t the maj or technical contr ibutions to the  natio nal energy7 systems are being expeditio usly developed. However, the detail ed management of the  vario us phases of the program should shi ft from the  Federal agencies concerned with the scientific feasib ility of researc h and the early stages of development  to the priv ate  industr ial sector and eventu ally to the  service ind ust ry as the approach to the commercial ha rdware  and end use ava ilab ility  becomes clear.
Thus, the  degree of Government par ticipati on in the  m anagem ent of a technical program with a specific mission should depend on the relat ive percentage  of the tota l progr am which has alrea dy been accomplished. For  example, in a program  such as fusion, where the time required for eventual commercial development is very fa r ahead and the scientific feasib ility stag e is still the predo minant issue, the Government should certai nly maintai n maximum managem ent responsib ility. However, in are as such as coal gasification and liquefaction, the  technologies are very close to  the pilot plant demonstra tion phases and the issues are  n ot those of scientific feasibility  or even of engineer ing feas ibility , but ra th er  of adequ ate demonstra tion of the ir reliab ility, economics, and commercial poten tial. In such are as the managem ent responsibility should clear ly be in the  hands  of th e p riva te sector, even though Federal part icip atio n in the  funding of such programs  may be a nationa l need in order to accelerate the accomplishment of the end purpose.Thus, in such program  categories as nuclear  reac tor development, coal uti liza tion. the transmiss ion and dist ribution  of electrical energy, one would expect the prim ary management respo nsibili ty for the R. & D. programs to be in the hand s of the  privat e sector, even though many of these programs may involve subs tant ial financial contr ibutions from the Federal Government. In such programs. the role of the Federal Government  would be to insure,  throu gh an overview and continu ous assessm ent of these  program s, th at  the privat e sector is indeed achiev ing successfully the end purpose s which are  essen tial for the  na tional good.
In such catego ries of progra ms as development  of advanced conversion systems, such as high-temperature gas cycles, fuel cells, MHD, and sola r energy
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conversion, the technologies are  a mixture  of both scientific and demonstr ation  
exper iments which requi re a balanced mix ture  of both Federal and pri vat e sector 
management. These advance d technologies must repr esen t tru e collab orative ef
forts , althoug h indiv idual  cases may result  in various rati os of Fed eral  and 
private management.

The role of the Federal Government as R. & D. m anagers will incre ase in cer
tain are as of environmental research as described previously and cert ainly  in 
such are as as repre sented  by nucle ar fusion. In  many of these  areas , the private 
sector may be perform ing the  detai led tasks under Federal  contracts, but the 
managem ent planning and assessment of the  overall  progr am is likely to be the 
predo minant responsibili ty of the Federal Government.

The first principal point of these illu stratio ns is th at  the  Fed eral  Government  
management  responsibility  increases the closer the  resea rch program is to the 
early stages of scientific feasib ility and ini tia l demonstra tion. The second pri n
cipal point is th at  the parti cipa tion  of the Federal Government  in the financial 
aspects of the R. & D. programs  should reall y be m easured aga inst  the remaining  
risk  involved in investment in such program s. The more such financial risk s ex
ceed the  capab ilitie s of the priv ate sector to absorb, the gre ate r should be the 
Federal financial parti cipa tion. Because these  two rela tionships are not always 
paral lel, the management responsibility for specific R. & D. programs may not 
necess arily be in rela tion  to the fundi ng of such program s. Again, the  basic 
criterio n should be the overall social benefit in rela tion  to the  tota l nat ion al in
vestment—both in consid eration  of success for eventual achievement of the  end 
mission and the  redu ction in time to achieve such success.

It  is inte rest ing th at  witho ut any detai led joi nt planning , the dist ribu tion  of 
fund s of the Elect ric Power Research Insti tut e as rep rese ntat ive of the prim ary 
concerns of the uti lity  industr y and the dist ribu tion  of funds proposed in the 
vario us governmental R. & D. p lans illu str ate  many of these  p oints which I have 
just discussed. The following table gives this comparison in term s of the per 
centag e of dist ribu tion  of the annu al fund s tentatively planned by the  Govern
ment and by EPR I.

EST IMA TED DIST RIBU TION  OF ERRI AND FEDERAL FUNDS FOR ENERGY R. & D.

[In  percent]

EPRI, Federal
197 3-76 1975-79

Nuc lear..................................................................................................................................................
Fossil fu el .............................................................................................................................................
Advanced technology........................................................................................................................
Fusion....................................................................................................................................................
Transmission and distribution.......................................................................................................
Environment and conservation.................................................................................................... ..
System analysis and miscellaneous..............................................................................................

27 45.
27 11.
11 3.
4 27.

21
3 10.'
7 3.

Note:  All areas have environmental goals.

It  is of pa rticu lar  inte res t that  in the are a of transmission and dist ribution  
which is directly the  responsibility of the uti lity  indu stry , the perce ntage  a lloca
tion by th e ind ustry of its research fund s exceeds the percentage alloca tion of th e 
Government. On the othe r hand, in an are a such as fusion, the Government  allo
cation of funds fa r exceeds on a percen tage basis  th at  considered app ropriate by 
the uti lity  industry.  With out attempt ing to draw too fine a series  of conclusions 
from such a gross comparison, it is of int ere st th at  the intu itive alloca tions  of 
the  Government and EPRI indic ate a prag mat ic application  of the management 
and funding philosophies which I have discussed.

SUMMARY

I have  attempt ed in this  presenta tion  to present some basic ideas  on the ra 
tionale for rela ting  Fed eral  and privat e activity  in energy R. & D. It  is clear  
th at  the respective  par tne rsh ips  of these  two groups will have to be custom 
tailo red on a case-by-case basis so th at  the most effective use of our nat ional re
sources is und erta ken  in each case. It  is also clear  th at  for the Fed eral  Govern-
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ment to have a knowledgeable overview of the activities in the energy field, such 
an agency as ERDA will requi re a minimum criti cal group in each of the major 
energy areas so as to competently assess the technological areas and to act as 
a knowledgeable liaison group with the  privat e sector. In a similar fashion, the 
variou s centra lized agencies of the priv ate  sector, such as the Electr ic Power 
Research Inst itute, should be knowledgeable and awa re of those activ ities  pre
dominantly under  Fed eral  Government detai led management  which rela te to the 
responsibilities  of the util ity indust ry. In any event, the Federal Government, 
through its  ap prop riate ly designated agency, in this specific proposed case ERDA, 
should be in a position to inte grate the overall activitie s of the nation, eva luate  
the sta te of the art , and to review and comment on the  nationa l missions estab 
lished for energy R. & D.

I am in complete agree ment  with the objectives of HR.  11510, to establ ish an 
agency such as the proposed Energ.v Research and Development Administration. 
I feel it very impo rtant , however, th at  nationa l planning include the alrea dy 
exis tent complex in fra str uc tur e of natio nal capab ilitie s in this  field. Our problem 
is not th at  we don’t have enough inst itut ions for conducting research or enough 
hardware  or labo ratories for doing research, but ra th er  th at  we have lacked 
coordinated programs suppor ted on a continuous basis which would lead to the 
development of productive new devices and processes for energy production  and 
utiliza tion.  I there fore  believe th at  new Federal efforts to enhance the sta tur e 
of the energy programs of the Nation should not be confined solely to th e creation 
of new insti tutions. I urge that  the program plan utilize  all existing Government 
and priv ate  organizatio ns which already  have successful pat terns of operation , 
and to encourage these with new sub stan tial  support . In this  way we may avoid 
“reinve nting  the wheel.”

As a recently organized  agency of the uti lity  industry,  the Electr ic Power Re
search  Ins titute  and its staff recognizes the complexity and enormity  of the na
tiona l energy problems and welcomes the par ticipati on on an extended basis of 
the Federal Government in helping to solve these  problems. We look forw ard to 
the opportunity to work in par tnership with the proposed new Federal agency, 
as we are  now p lanning to work with the exis tent energy groups in the various 
depa rtme nts of our  Federal Government. As I have indicated in this  pres entat ion, 
it appe ars to me th at  the re is a balanced set of roles which an agency such as 
ERDA can fulfill in the natio nal inte rest  and which EI ’RI will complement in 
helping the electric  util ity  indu stry  deliver  energy to the consumer. The energy 
research needs of our Nation are so vas t and so imp orta nt th at  I can only look 
forw ard with enthu siasm to the  enhanced efforts which would be represe nted by 
the proposed new agency.

B iograp hical  Sketch  of Dr. Cha un ce y Starr

Dr. Chauncey St ar r was appointed pres iden t of the  Elec tric Power Research 
Insti tut e on Janu ary 1, 1973. Sta rtin g in Jan ua ry 1967, and unti l his new ap
pointment, he was the  dean of the UCLA School of Engineering  and Applied 
Science, following a 20-year indu strial career , during which he served as vice- 
pres iden t of Rockwell Internatio nal and as pres iden t of its Atomic Inte rnation al 
Division.

He received an electr ical engineer ing degree in 1932 and a Ph. D. in physics 
in 1935, both from Renss elaer Polytechnic Ins titute  in Troy, N.Y. He th en became 
a resea rch fellow in physics at  Har vard University  and worked with Nobelist 
P. W. Bridgman in the field of high pressures. From 1938 to 1941 Dr. Star r was 
a resea rch assoc iate at Massa chuset ts Insti tut e of Technology in cryogenics.

He became associated with the Man hatt an dis tric t in its  early days at  the 
radiation labo ratory of the  University  of C alifor nia at Berkeley, and subsequently  
at  Oak Ridge. Following World War  II, he pioneered in the development of 
nucle ar propulsion for rockets and ramjets, in min iatu rizing nuclear react ors 
for space and in developing atomic power elec tricity p lants .

Dr. St ar r is vice presid ent of the National Academy of Engineering, a member 
of its  committee on public engineering policy, a nd member of the Environmental 
Studies Board of the National Academy of Sciences—National Academy of En
gineering. He is a founder and past president of the atomic indu strial forum. He 
is also a member of the board of trus tees  of the Insti tut e for  Defense Analyses, 
and a member of the Pre sident ’s Ta sk Force on Science Policy, U.S. Government, 
and is a member of the Pre side nt’s Energy R. & D. Advisory Council. He is a 
foreign member of the Royal Swedish Academy of Engineering  Sciences.
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ELECTRIC POWER RESEARCH INSTITUTE

"One o f the  great challenges 
o f our  time

is tha t o f ma tch ing  energy p rodu ct ion 
and  util izatio n with  progress 

. . .  in  harm ony with  na ture ."

The Electric Pow er Research Insti tute (EPRI) was 
form ed  in 1972, fo r the  purpose of  expan ding electric 
ene rgy research and deve lop ment und er the  vo lun tary 
spo nsorship  of  the  na tio n's  ut ili ty  indust ry,  pub lic,  
private , and cooperative. Its goa l is to  develop a broad, 
coord ina ted , advanced tech no logy  program fo r im
proved  electr ic power prod uc tio n,  transmiss ion, distr i
bu tio n,  and util iza tion in an environme nta lly  acceptable 
manner.

EPRI represents a ma jor milestone in ut ili ty  ind ustry  
R and D coopera tion and response  to  the  electric 
ene rgy problem s we  face today.

The  primary areas of  EPRI's research are nuclear  
pow er;  fos sil  fue ls and advan ced  systems; powe r 
transmission and distr ibu tion;  and  ene rgy systems,  
environme nt,  and  conse rvation .

Headquar ters  are at 3412 Hi llv iew  Avenue in Palo 
Al to , California , near Stan ford  Universit y.

HISTORY
The begin nin g of  the  EPRI concep t can be traced to  

1965, whe n the  Electric Research Council (ERC) was 
organized  to enco urage a ll sectors  o f the  u til ity  ind ustry  
to  jo in in coo pe rative sponsorship of  elec tric  ene rgy 
research. ERC brou gh t toge ther  rep resentatives of  the  
Edison Electric Ins titu te , the  Tennessee Va lley  Auth or 
ity, the  Am er ica n Public  Power Associa tion,  the  
Na tion al Rural Electric Cooperat ive As socia tion , and the 
U.S . De pa rtm en t of  the Inte rior .

By the late 1960's the util ity  industry fo un d itsel f 
caught be tween meetin g increas ing ene rgy dem and s on 
the  one hand and  rapid ly grow ing environme nta l co n
cerns on the  other. Dimin ish ing  gas and oil reserves and 
prod uc tio n and  increasingly  st ringent  environme nta l 
standard s turned  a po tent ial  ene rgy problem in to  a 
rea lity.  It  became evident that  a treme ndous R and  D 
cha llen ge lay ahead fo r the  rest of  the  cen tury.

In t he  fa ll o f 1969, ERC se t up  a special R and  D Goals 
Task  Force to  establ ish a blue pr int  fo r util ity  ind ustry  
research and  deve lop ment th roug h the  year  2000. The  
Task Force report , issued in 1971, was the  mo st co m
prehen sive stud y ever  developed  on electr ic util ity  
R and D requirements . It  called fo r to ta l R and  D ex
penditur es by the  util ity  ind ustry , federa l governm ent, 
and elec tric eq uip ment ma nufac turers averaging $1.12 
bil lion annually fo r the  balance  of  the  centu ry.

Co ncurren t w ith the stu dy, ERC wo rked  ou t details  
fo r an ind us try -w ide org aniza tion  to  pro vide direc tion 
and su pp or t fo r th is am bit ious  undertakin g. Th e result 
was the Electric Power Research Insti tute  which  has

25-108 0  - 7 4 -4
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succeeded the  Electric Research Counc il, and absorbed 
the  R and D pro gra ms  of the  Edison Elec tric Ins titu te.

The  ERC did an ou tstand ing  job of  bring ing  all seg
ments of  the  indu stry toge ther  to  support  research 
wo rk. Bu t it s m ost im po rta nt  co nt rib ut ion w as to  lay the 
foun da tio n fo r a st ron g nat ional ut ili ty  industry  org an i
zat ion  w ith  au thor ity , tec hn ica l and admin istrativ e 
expertise, and grea tly  increased fund ing,  to develop and 
coo rdina te ind us try -w ide research.

The Elec tric Power Research Insti tute  was inc orpo 
rated in March,  1972. Its by-laws  were  approved by the 
Board of  Directors  in June , 1972, and Dr. Chauncey 
Starr became its  president on Janua ry 1, 1973. Formerly 
dean of  the S chool o f Eng ineering and A pp lied Science, 
Un iversi ty of  C aliforn ia at Los Angeles,  Dr. Starr is one 
of  the  co un try 's most dis tinguish ed and experienced 
leaders in ene rgy development.  He served as vice  
president fo r Rockwe ll Interna tiona l and president  o f its 
At om ic  International Div ision du ring his 25-year ind us
trial career prio r to  jo ining  the  UCLA fac ulty .

EPRI moved in to  its hea dquarte rs in Palo A lto  in 
September,  1973. An of fice has also been established in 
Washin gton , D.C. to  insure close coordin ation  of  EPRI 
research programs w ith parallel ef forts  of  federal age n
cies such as the Of fice of  Coal Research, the  Na tional 
Science Foundation , and the  Ato m ic  Energy Co mm is
sion.

OBJECTIVES OF EPRI
Ma jor  ob jectives o f the Electric Power Research Insti 

tute, as set for th  in the  Article s o f Incorp ora tion , inc lude 
the fo llowing :

•  To promote,  engage in, conduct, and spo nsor re
search and deve lop ment fo r ele ctr ici ty production,  
tran smission, distr ibu tion,  and uti lizatio n and all 
ac tiv ities di rect ly or ind ire ct ly related thereto.

•  To  provide a medium throug h wh ich  investor-  
owned, governmen t-o wn ed , and coo perat ive - 
owned powe r producers  and all other persons 
inte rested  in  the prod uc tio n,  tran smission, dist rib u
tion,  or uti lizat ion  o f elec trici ty  can sponso r elec 
tri ci ty  research  and deve lop me nt fo r the  public 
ben efit.

•  To discover, th ro ug h stud y and research, ways to  
imp rove the  prod uc tio n,  transmiss ion, dis trib ut ion , 
and uti lizat ion  of  elec tric  pow er,  in order to  insure 
the  adequate powe r s upply  vi tal  t o the  progress of  
the  nat ion  and  the  wor ld  comm un ity .

•  To  seek, th roug h sc ient ific  research and deve lop 
ment, so lutions  to  the  environmenta l problems 
related to  the prod uc tio n,  tran smission, dist rib u
tion,  and ut iliz at ion  of  electr ic power.

•  To  pro vide a m edium  f or coordin at ion  and coop er
at ion  and fo r the  exchange of  information , among 
all organizat ions, public or  private, con cerned  w ith  
electr ic powe r research and  development.

•  To  develop, prepare,  and  dissem inate inform at ion 
and data on sc ient ifi c research and deve lopment 
ac tiv ities in the fie ld of  electr ic power.

EPRI w ill  not  make opera ting dec isions fo r the  ut ilit y 
ind ustry  or fo r governm ent bodies. Its miss ion is to  
focus o ur  natio nal u til ity  R and D resources on c on tin u
ous ly prov iding  the technolo gic al op tio ns  needed fo r 
ens uring that  fu ture  ele ctr ici ty demands  are met in a 
manner wh ich  best serves the  overall  public goo d.

FUNDING
EPRI is supported by all segments  of  the  electric 

ut ili ty  indu stry inc lud ing  investor -own ed companies,  
pu bl icly-ow ne d agencies,  rura l coo perat ives, the  Ten
nessee Valley  Au thor ity , and the  U.S.  Departm ent 
of  the  Interior.  In most cases, investo r-own ed comp a
nies particip ate  th roug h the  Edison Elec tric Ins titu te,  
public-ow ne d organiza tion s th roug h the Am erican Pub
lic Power Associa tion , and rural  coopera tive s th rough 
the  Na tion al Rural Elec tric Cooperat ive Association.

As  of  Oc tob er  1973, there were nearly 400 member 
org aniza tion s in the  EPRI program. The formula  fo r 
members ' R and D c on tribu tio ns  is equ iva len t to  .5% of 
revenues in 1973, ris ing to  1 % in several years. Over $60 
mi llion has been pledged fo r 1973 and  $96 mi llion fo r 
1974. Inc luded in th is am ou nt  are fund s fo r supp or t of 
EPRI sponsored research pro jects, fund s fo r the Liquid 
Metal Fast  B reeder Reacto r (LM FBR) Pro ject , and local 
supp or t funds.  Ap prox imately on e- fif th  of  each mem
ber 's fu nd s may be earm arked locally  fo r pro jec ts spe
cia lly im po rta nt  to  the ind ividual member uti lity .

STAFF STRUCTURE
To  carry  ou t its miss ion,  EPRI w ill  require  an  in-house 

technic al staf f of  appro xim ate ly 200. Abou t one-h alf  of 
these people will  be fu ll- tim e EPRI emp loyees, wo rking  
on a permanent basis, and the othe r half wi ll be on 
sabbat ica l leave, on post-Do ctorate ass ignments, or on 
loan from  outside organizations.

The su pport ing  adminis tra tive org aniza tion  will  bring  
the to ta l staf f at EPRI headquarters to  abou t 300.

The EPRI tec hn ica l staf f is composed of  fo ur  div i
sions.

THE NUCLEAR POW ER DIVISION  is responsible for 
research  pro jec ts in the areas of  nuc lear safety  and 
analysis, eng ineerin g and ope rations , and nuclear  
mate rials.

THE FOSSIL FUEL AN D AD VA NC ED  SYSTEM S 
DIVISION  pro mo tes  the deve lop me nt of  new tech no l
ogy f or using fossil fu els—p articula rly  coal —in environ
menta lly  acceptable ways. This d ivisio n is also in charge 
of  d evelopm ents related to  c onversio n and  s tora ge sys
tem s and  new ene rgy sources, inc lud ing  fus ion , solar, 
geo the rmal, magnetohydrod ynam ics , fuel  cells, and 
oth er advanced systems.

THE ENERGY SYSTEMS, EN VIR ON ME NT  AN D 
CONSERVATIO N DIVISION  is conce rne d w ith  energy 
supp ly and dem and  studies , environme nta l considera
tions, ene rgy con serva tion, and  sys tem  planning and 
sim ula tion.
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THE TRANSMISSION AND  DISTRIBUTION DIVI
SION handles projects including underground transmis
sion, AC overhead and DC transmission system reliabil
ity, and development of better distribution systems.

The major responsibilities of these divisions are 1) to  
assist in determining the relative emphasis to be placed 
on research in the various fields over the short  and long 
term, 2) to make recommendations on R and D projects 
under consideration for  EPRI funding, 3) to closely 
monitor EPRI-sponsored research projects, and 4) to 
promote continu ing coordination and communications 
with  other research activities in their fields.

Initially, hardware research will take place where it 
can best be performed—in universities, manufacturers' 
facilities, or government laboratories —with close pro
ject management by EPRI staff. EPRI may also operate 
(and own) one-of-a-kind facilities that either exist now 
or may be built in the future. These will be located 
wherever both talent  and existing facilities make the 
work  most productive. EPRI facilities may develop into 
regional centers —each specializing in some nationally 
signif icant area of  research. The Board of Directors has 
already authorized preliminary site studies in the eastern 
coal producing region for a programmatic center for 
fossil fuel research.

In addition to  the technical divisions, there are also an 
administrat ive division and other functions such as plan
ning and information services at EPRI headquarters.

As this unique and critical research effor t gets under
way, EPRI is seeking those highly qualified individuals 
essential to the success of the program.

Typical o f the senior staff members already aboard, in 
addition to Dr. Starr, EPRI president, are:

Dr. Richard Balzhiser, Director, Fossil Fuels and 
Advanced Systems—formerly Assistant Director, 
White House Office of Science and Technology.

Mr. Milton  Levenson, Director, Nuclear Power— 
previously Associate Director, Energy and Environ
ment, Argonne National Laboratory.

Mr. David Saxe, Director o f Adminis tration—for 
merly Vice President—Business Management, 
Atom ics International Division of Rockwell Inter
national Corporation.

Mr. Sam H. Schurr, Director, Energy Systems, 
Environment and Conservation—formerly Director 
of Energy and Mineral Resources, Resources for  
the Future, Inc.

Dr. George Hill, Assistant Director, Fossil Fuels— 
previously Director, Office of Coal Research, U.S. 
Department of the Interior.

Dr. Walter Loewenstein, Assistant Director, Nucle
ar Power—formerly Director of Applied Physics, 
Argonne National Laboratory.
Dr. Robert Loftness, Director, Washington, D.C. 
Office—previously Deputy Director for  Tech
nology, Office of Atomic Energy Affairs, U.S. De
partment of State.

RESEARCH PRIORITIES
The principal factor in determining R and D pr iorities 

is the very long lead time required for  any new technolo
gy to have a signif icant impact on the ability of utili ty 
systems to provide electricity . Only near-term technolo
gies, now in the demonstration phase, are likely to have 
much impact prior to 1985. Intermediate-term technol
ogies that are of proven scientific  feasibility  but require 
further engineering development may be impor tant 
between 1985 and 2000. Finally, there are the long-term 
projects whose scientific feasibility  is still uncertain and 
which  may not be s ignificant until after 2000, if ever.

On this basis, the major near-term high priority tech
nologies are those related to fossil fuel use, nuclear 
power, and transmission and distribution. Geothermal 
power is a developing technology, but with lesser near- 
term potential.

HIGHEST PRIORITY
Fossil fuel R and D which  would lead to  extensive use 

of all grades of coal and oil, under conditions which 
meet our  national environmental objectives, are of the 
highest priority. Clarification o f safety issues, particu lar
ly for light water (conventional) reactors, appears to be 
the most pressing near-term concern in the nuclear 
power field. Development of the fast breeder reactor, 
which would extend our uranium resources for hun
dreds of years, and development of the gas-cooled 
reactor are also of high importance.

Improvements in the transmission of electricity are 
also of near-term importance. The carrying capacity, 
efficiency, and esthetics of our transmission systems 
must be improved. EPRI and the manufacturers will 
closely coordinate their effor ts in this area. Supercon
ducting transmission lines appear to have exciting pos
sibilities for  the 1985 to 2000 period. EPRI will work  
closely wit h federal agencies in sponsoring this 
research.

POTENTIAL jUSTIFIES FUNDING
Intermediate-term R and D will have lesser prior ity 

than pressing near-term developments. However, be
cause of their payoff  possibilities, such technologies as 
fuel cells, high capacity storage batteries, solar energy 
conversion, magnetohydrodynamics,  and novel topping 
and bottoming  cycles all justif y allocation o f EPRI funds.

The classic example of long-term R and D, post-year 
2000 payoff, is fusion —both the magnetic confinement 
and the laser-pellet concepts. These still have significant 
scientific uncertainties which make their feasibility dif
ficu lt to assess at the present time. However, the 
eventual payo ff for success is large and the national 
effo rt in fusion is justified because of the possibility  of 
providing  the post-2000 era w ith a near limitless energy 
option. Because of its complexity,  fusion research may 
require a substantial and continu ing investment for 
several decades before a tangible public benefit 
becomes evident.

Printed in USA on 100% recycled  paper.
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BOARD OF DIRECTORS
The 15-man EPRI Board o f Directors is composed of 

representatives of the former Electric Research Council 
organizations.

Chairman of the Board is James E. Watson, Manager 
of Power for the Tennessee Valley Authority.

Vice Chairman is Shearon Harris, President and 
Chairman of the Board of Carolina Power and Light 
Company.

Other members of the Board are:
Robert F. Gilkeson, Chairman o f the Board, Phila
delphia Electric Company.
Robert W. Gillette, Manager, Public U tility  District 
of Grant County, Washington.
Jack K. Horton, Chairman o f the Board, Southern 
California Edison Company.
Charles F. Luce, Chairman o f the Board, Consoli
dated Edison Company of New York, Inc. 
William G. Meese, President and Chief Executive 
Officer, The Detro it Edison Company.

John N. McGurn, Chairman of the Board, Virginia 
Electric and Power Company.
Robert V. Phillips, General Manager and Chief 
Engineer, Los Angeles Department of Water and 
Power.
P. H. Robinson, Chairman o f the Board and Princi
pal  Executive Officer, Houston Lighting and Power 
Company.
Thomas C. Shirley, Chairman, Research and Tech
nological Development Committee, National Rural 
Electric Cooperative Association.
Shermer L. Sibley, Chairman o f the Board and 
Chief Executive Officer, Pacific Gas and Electric 
Company.
Lelan F. Sillin, Jr., Chairman and President, North
east Utilities.
Stephen A. Wakefield, Assistant Secretary for  
Energy and Minerals, the U.S. Department of the 
Interior.
Frank M. Warren, President, Portland General 
Electric Company.

ADVISORY COUNCIL
The ultimate goal of the EPRI research program is to 

develop technology in the best interest of all segments 
of our society. This mission can be accomplished only 
through continuing communications w ith all sectors of 
the general public. What are their needs? Their con
cerns? Their ideas? How well do they understand the 
various facets of today's energy situation?

An EPRI Advisory Council, composed of prominent 
leaders from government, labor, education, science, 
and business, has been established to provide this liai
son between the public served by the utilities and the 
Board, officers, and staf f of EPRI.

The Advisory Council meets quarterly to reflect public 
attitude and needs and make recommendations relating 
to EPRI program direction.

The Council has 25 members. The current member
ship is listed below.

George I. Bloom, Chairman, Pennsylvania Public 
Utility Commission.
Harold Brown, President, California Institute of 
Technology.
Erwin D. Canham, Editor in Chief, The Christian 
Science Monitor.
Charles C. Coutant, Environmental Sciences Divi
sion, Oak Ridge National Laboratory.
Emilio Q. Daddario, Senior Vice President, Gulf and 
Western Engineering Group.
Dr. Ruth M. Davis, Director, Institute fo r Computer 
Sciences and Technology,  National Bureau of 
Standards.
Joseph L. Fisher, President, Resources for  the 
Future, Inc.
Arthur G. Hansen, President, Purdue University.

Thomas L. Kimball, Executive Vice President, 
National Wild life Federation.
William McElroy, Chancellor, University of Califor
nia at San Diego.
James F. Mauze, Chairman, Missouri Public Ser
vice Commission.
Martin Meyerson, President, University of Pennsyl
vania.
Pat Moran, Chairman, Arkansas Public Service 
Commission.
Bruce C. Netschert, Vice President, National Eco
nomic Research Associates, Inc.
William A. Nierenburg, Director, Scripps Institute 
of Oceanography.
Arthur  L. Padrutt, Chairman, Wisconsin  Public Ser
vice Commission; President, National Association 
of Regulatory Utility Commissioners.
Ruth Patrick, Chairman, Limnology Department, 
The Academy of Natural Sciences, Philadelphia. 
Charles H. Pillard, International President, Interna
tional Brotherhood of Electrical Workers.
Elvis J. Stahr, Jr., President, National Audubon 
Society.
Arthur C. Stern, Professor o f Ai r Hygiene, Univer
sity of North Carolina.
Joseph C. Swidler, Chairman, New York Public 
Service Commission.
J. P. Vukasin, Jr., Commissioner, California Public 
Utilities  Commission.
Henry C. Wallich,  Professor o f Economics, Yale 
University.
John G. Winger, Vice President, The Chase Man
hattan Bank.
Marvin R. Wooten,  Chairman, North Carolina Utili 
ties Commission.
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Ch airma n H olifield. Th an k yon very much. I regret  th at  we are  
under such forced time  t hat  we cannot  go into grea t detai l on some o f 
the  ma tte rs con tain ed in your test imo ny,  I)r . S ta rr , bu t kno win g of 
your  back gro und and your  w ork fo r so m any  y ear s in fu ll scale, large  
research  and  development proje cts  of  differe nt kinds, we co nsid er th at  
your test imony befo re us is very  valu able  and we want to th an k you 
fo r your appearance.

Mr. Rosenthal. Mr. Chairma n, I have  some questions.
Dr.  St ar r,  I assume what you said  is we are at an elec trical ene rgy  

cris is si tua tio n as of toda y. Is t ha t corre ct ?
Dr.  Starr. Depen ding on how you define cris is, but  in the  sense of 

your  question , the answer  is, “Yes .'’
Mr. Rosenthal . I th ink you also sta ted  th at  we had for ew arn ing s 

of  t hi s somet ime earlie r, I th ink you said alm ost  a decade ago, is th at  
cor rec t ?

Dr . Starr. Yes.
Mr. Rosenthal. W ha t has  anybody done abo ut the  si tua tio n?
Dr . Starr. We ll, the re has been a lot of ta lk ing by people like my 

sel f and others  in the  e nergy field who have  been analy zin g the  prob 
lem and  po intin g out th at  the  pressures  of gro wth in dem and  and 
sho rtages  o f supply,  required lon g-rang e developmen t and lon g-r ange  
pla nning . I guess the best and  quickest answer to  yo ur ques tion  is t hat  
nobody was list ening.  Or  th at  those who were list ening, c ert ain ly  were 
not in a pos ition  to take effec tive ac tion.

Now, I might po int  out  tha t the  Joi nt  C ommit tee on Atom ic En ergy  
has been aware of  th is for some tim e and has , in ma ny of i ts own pos i
tion pap ers , ind ica ted  the  fac t th at  nuc lea r power was an esse ntia l 
addit ion  to our  energy resources, bu t I believe  t hat  as  a pub lic mat ter, 
th is has  not been g enera lly  recognized.

Mr. Rosenthal. In  oth er words, no resp ons ible  gov ernmenta l offi
cial took any  ac tion  sufficient to the need ?

Dr. Starr. No ; I consider  th at  sta tem ent an  exa ggera tion.
Mr. Rosenthal . Well, even if  it is an exaggerat ion , did  anybod y 

tak e any  a ction  ?
Dr.  Starr. Yes, man y governmenta l agencies pushed  ha rd  to accel

era te the  developmen t of nuclear power. Many Government  agencies 
pushed  ha rd  to acce lera te research  in coal and  oil and  gas. Bu t the re 
is also much oppos ition to  thi s. Some o f th e oppo sition is well- founded, 
some of  the oppos ition is n ot so wel l-founded.

We have, in our Nation , a tech nical trad eof f, and  I want to say 
technical,  between a s itu ati on  of ene rgy  affluence an d a desire to make 
sure  t ha t in the affluent use of energ y, we do not impose env ironm ental 
dam age  on o ur society as a whole. Now, it  is cus tom ary  in o ur  co un try  
fo r such trad eof fs not to be made on a technical  basis bu t to be made 
in a publ ic forum  w ith  much  deb ate of a non technical  kin d.

Mr. Rosenthal. I t hink  I  und ers tan d t ha t. Dur ing th e p ast  10 years, 
were you awa re of  the  fac t t ha t elec trical ut ili tie s were sti ll so lic itin g 
thei r customers to buy more app liance s and use more  e lec tric ity? An d 
as o f the last  y ear o r two, I  know I saw in New Yo rk Ci ty whe re ev ery 
body  was urg ed to  g et more toa ste rs and washing mach ines.  W hy  did  
the y continue ?

Dr . Starr. I am not going  to def end  the  electri c ut ili tie s fo r those  
pa rti cu la r adv ert isements , but  I  m ust po int out th at  the e lectric  u til ity
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indu str y is v ery  much  like the  Congress  of the  U nit ed Sta tes . It  h as a 
long tim e-c onstant for change. At  a time  when  energy resources were 
not b eing lim ited by fue l s up pl y; when, in fac t, it appeare d t hat  there  
were amp le resources to be had  by everybody for any  purpo se;  when, 
in fac t, the re was even an economic reason why the  electric uti lit ies  
would want to push fo r such thi ngs, the y fe lt it approp ria te . Among  
othe rs, the y also did  not pu t a h igh  pr io rit y on the  kind  of  lo ng-range 
wa rning s th at  were coming from people like  myself  and othe rs.

Le t me po int  out , however, th at  it  is not  a simple ma tte r. Elect ric  
ut ili tie s also have  a scale fun ctio n, t hat  is, th e l arge r th e e lect ric ut ili ty  
system, the  l ower the un it cost, a nd  g iven  the  m otivat ion s o f any  ind i
vidual sector of  the energy ind us try , it  att em pts to increase the  scale 
of its  services. In  a dd itio n, the  ele ctri cal  i nd us try  faces a unique pro b
lem—you cannot , a t presen t, st ore  elect ric ity . Because you ca nno t sto re 
it, you have huge elec trical generat ing  p lan ts that  are  used ful ly only 
under peak  dem and  circumstances. Th is means th at  when dem and  is 
off-peak, a portion  of th e cap ita l investment, which is a consum er capi
tal  investment because  he pay s fo r it, is s it ting  idle with intere st costs 
con tinu ing . The  electri c ut ili tie s were tr yi ng  to even o ut t he ir  loads and 
they were looking fo r such loads. I f  you get into  the complexity  of  the  
prob lem, you find th at  the  electri cal  ut il ity indu str y was no worse 
nor be tte r th an  most of  the  oth er majo r ene rgy  sup ply  secto rs of the  
cou ntry .

Mr. Rosenthal. Do you th ink th at  maybe we should con sider na 
tiona liz ing  some o f these resources if  the Fe de ral Gov ernment is go ing  
to spen d b illio ns of dolla rs in research  ?

Dr . Starr. Well, a good par t of my pape r, if  you have  occasion to 
read it, addresses its elf  to th at  specific question, because I  th in k the  
one q uest ion not raised  in thi s bil l—but  n ot ap prop ria te  f or  the  b ill— 
is the  question of the  rel ationship between the  Fe de ral  Governme nt 
and the  hug e in fra st ru cture of the  ene rgy  system in the  cou ntry. U n
like  NASA or the  DO D, we are  no t crea tin g som eth ing  new. There  
is an enormous ene rgy  system in the  cou ntry, most of it  in pri va te 
or ut ili ty  h ands—th ing s l ike TV A and so fo rth . Th is in fra st ru ctur e is 
alr ead y supp lying the  energy needs  of  the country  and  is now fac ing  
some majo r prob lems . The  int erv ention of  the  Federal  Gov ernmen t, 
I believe, is desir able, p ar tic ular ly  in t he sense of  coord ina ting research 
and deve lopm ent and those  actions  necessary to br ing tog eth er a con
solidate d na tional pro gra m in th is field. We do not  have  t ha t. I th ink  
it  is essential fo r that  purpose .

Bu t to assume th at  centr ali zin g the  au thor ity  fo r opera tions of 
such ene rgy  systems in the  Fe de ral Government  is going to improve  
an ything  is naive and  inco rrec t, in my opinion. The  fac t is th at  we 
know from  man age ment stud ies  of  opera tions  in the  Un ite d Sta tes , 
th at  the  more  you decentrali ze responsi bil ity  under a plan th at  you 
underst and, the  more  you are ap t to get  efficient service. An d I  th ink 
you know ut ili ty  systems of the  country  are  alr eady  regu lated ; they 
are  a lre ady adm inis tere d.

Mr. Rosenthal. Y our answer to my que stion is w hat  ?
Dr.  Starr. My answer  to your  q uestion  is, I do not th ink we ough t 

to nat ion alize the  energy indu str y of  the  Un ite d Sta tes.
Ch airma n H olifield. Mr. Ho rto n ?
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PLA NNING  BY INDUSTRY

Mr. Horton. Mr. Chairma n, I ju st  wa nt to than k Dr . S ta rr  fo r 
coming.

I have read over your biogra phy. You br in g to the  committ ee ou t
sta nd ing expe rienc e in and know ledge of th is field. I th ink it  is im
po rta nt  to  poin t out  tha t the  E lec tric Powe r I ns ti tu te  was es tab lish ed,  
accord ing  to th is  inf orma tio n you furni shed , in 1972, and th at you 
have  been on board  since the first  of  thi s yea r. Th is would ind ica te,  a t 
least as fa r as the  research  insti tu te  is concerned, th at  there  was some 
adv anced planning fo r researc h and dev elop ment on a pr ivate level. 
In  o ther  words, you have  n ot wai ted  fo r the  immedia te crisis. The in
sti tu te  was  establis hed  in an a tte mpt  to p lan ahead .

I am also struck with the  sim ila rity between the staf f st ru ctur e of 
your  insti tut e and th at  con tem pla ted  unde r the  ER DA bill. You do 
comment on th at  in your test imony.  I  want to acknowledge th at  t hat  
does ind ica te a sameness of direct ion  for the  ER DA and your  in st i
tu te,  even tho ugh you developed your  staf f str uc ture  ind epe ndent ly.  
Dc you want to say a ny thi ng  specific about  th at  ?

Dr . Starr. Yes, I th ink the  problem  th at  the  ut ili ty  indu str y faced 
is somewhat sim ila r to the  p roblem the  Na tion face d and  the  p rob lem  
to which thi s committ ee is addre ssing  itse lf. As in the  Na tion, the  
ut ili ty  indu str y is intere sted in every ene rgy  resource, because  every 
ene rgy resource can  be c onverted into e lec tric ity . So it  is impo rta nt  for  
the  u til ity  indu str y to be in terested in all  energy  resources. The ut il ity 
industry. I migh t say, recognized a  lo ng-range problem  about a decade  
ago and sta rte d ea rly  step s to sponsor na tio na l program s on a jo int 
basis. In  1965, the y formed the  Elect ric  Research Council , which re 
cru ite d all the  pr ivate and  publicly  owned ut ili tie s in the  country  to 
stimu late thi s inte res t. The insti tut e I now head is rea lly  a majo r ex
pansion du rin g the  las t year of th is un de rta kin g.  Bu t the  ut il ity in 
du str y was, like everyo ne else in  the  co untry , ant ic ipat ing a lon g-rang e 
prob lem r athe r than  th e imm edia te cris is t ha t we face as a result  o f the 
Ne ar Ea st  s ituation.

The  on ly d ifference in em phasis between o ur  program  an d tha t b eing 
suggested by the  leg islation of  th is commit tee is th at  the  ut il ity in 
du str y is responsib le fo r th e del ive ry of  elec tric ity  to  the custo mer and  
the  Federal  Government  is not. The Fe de ral Gov ernment has  an  ove r
view of  thi s, but  the  Fe deral  Governm ent’s pr im ary int ere st and re
spo nsibil ity  ha s been on the  develo pment  of e nergy resources. So i f you 
look at the  m ix of  activ itie s which are  covered in th is bill  and  th e mix 
of ac tiv itie s covered in the  p rogra m of ou r insti tut e, you will  f ind th at  
our emphasis is on the  conv ersion to ele ctr ici ty and the  del ive ry of 
ele ctr ici ty from all ene rgy  sources, and the  em pha sis  in th is bill  a nd  in  
the  Fe de ral  Governme nt pro gra ms  tha t ac tua lly  exist  is on the devel
opm ent of ene rgy  resou rces to make such convers ion possible .

Mr. II orton. One shor t ques tion.  W ha t is the  amoun t of  fu nd ing 
th at  you have for  the  in sti tut e ?

Dr . Starr. We are on a ca len dar ye ar  basi s and fo r ca len dar year 
1973, we have  had pled ges  fo r $64 mil lion . In  1974, o ur  pledges are  
rou ghly going to be up  to  $100 mi llion and the y will  prob ably increase
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at  about $25 mil lion  a year  up to a level, I  wou ld guess,  of between 
$200 and $300 mill ion  a year.

1 m igh t po int out  th at  thi s is a very sma ll amount con siderin g the 
na tio na l prob lem. I  po int  out  in the  pa pe r th at  the  ene rgy  business 
of the  Un ited State s is now 10 percen t of our gross nat ion al pro duct,  
$120 billion. I f  th is were an adv anced tech nolo gy indu str y run by a 
ma jor  company, for example, which h ad  ad vanced  technology  in  mind,  
it would pu t in abo ut $10 bi llion a y ea r on researc h and development. 
Th at  is 8 per cen t of the  tot al gross sales. Th at  is the  ave rage  in the  
Un ite d State s fo r t he R. & D. com ponent of advanced tech nolo gy com
panies. We are  not spe nding  $10 b illion a ye ar  in the Un ite d Sta tes , 
even if  you add up every thing  th at  eve rybo dy is spe nding  in the  
energy business . We are  spe nding  pro bab ly one -fifth th at  much.  We 
are  fa r f rom  put ting  in th e kind  of ef fort  tha t is needed.

The  contr ibu tion th at  uti lit ies  are  ma kin g to my insti tut e is jus t 
a portio n of wh at is needed nat ion ally. We hope  to use th is as seed 
money and  fo r st ar tin g th ing s and ge tti ng  thi ng s moving, simply 
because, as a  small an d pri va te insti tut ion , we p rob ably can move more 
flexibly and establ ish  certa in lead  ac tiv itie s which migh t othe rwise 
tak e a lo ng time.

Mr. H orton. Than k you  very  much.
Ch airma n H olifield . Mr. Fu qu a ?

EXTENT OF COORDINATION

Mr. F uqua. Than k you, Mr.  Ch airma n.
Dr.  St ar r,  you have made  a very  fine sta tem ent . I  th in k you get  at 

the  crux  of t lie problem  wi th w hich we are  confronted.
In  reviewing the  bill  th at  we have before  us, H.R.  11510, do you 

th ink we go fa r enough in coord ina ting ou r rese arch capabil ity ? I am 
th inking  of the Na tional  Science Fo un da tio n now, the  Bu rea u of 
Stan da rds, NA SA , and  oth er agencies which are  engaged in ene rgy 
research. C ould you elabora te on th at  ?

Dr.  Starr. Yes. I  would like to make two comm ents about thi s, one 
pol itical, in which I am not  an ex pe rt—all the  experts  are  si tti ng  in 
fron t of  me a t th e moment.

Mr. F uqua. I am not sure  about that .
Dr.  Starr. T o ge t a bill th roug h Cong ress,  it rea lly  ought to be 

one which does not have so many app end age s th at  everybody star ts 
sho otin g at  it. Th is bill is a clean bill from my point  of view, havin g 
watched Congres s opera te for 25 years. It  has  a clean  message and  a 
clean  ob jective. I th ink it  is more im porta nt to get  som eth ing  done ini
tia lly  than  to have  the per fec t bill th at  nev er get s passed . W ith  th at  
sort of contr ibu ted  thou gh t, I would say th at , bas ical ly, the oth er 
po int  you raise  is easy to achieve.  Na tio na lly  we miss a cen tral ized 
planning  and  analy tic  fun ctio n in the  ene rgy  sector . We do not  have 
it. And this  bill provides t ha t.

You are  ta lk ing now, f rom  my po int  of  view, about ope rations —how 
do you get work  done ? It  has been t he exper ience, I t hin k, of those peo
ple who watch the  Federal  Gov ernment work, th at  Federal  agencies 
can be made to work tog eth er very effec tively . I happen to know the
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NA SA  opera tion ra th er  int im ate ly and I know  there  would be absolu tely  no difficulty in ge tting  NA SA  to pu t its  resources to work— ju st  by reque st to  such an agency .
I he same hold s tru e fo r the  De partm ent of Commerce’s Na tional Bu rea u of Standards. These people are as conce rned  w ith  th e na tio na l we lfa re as any oth er agency which has a specific respon sib ility. I th ink th at  the  coo rdinat ion  of resources is an eas ier  tas k ad mi nis tra tiv ely than  it is to come out with an int ell ige nt plan  of what to do wi th the  Nation's  money. I th ink th at  is rea lly  what we need, and th is bill  pro vides a  mechanism fo r that .
Mr. F uqua. I appre cia te your  comm ent. I th ink it is very good. I hope  t ha t we will see in terage ncy  cooperation so th at  we can  utilize the  tal en ts of the  vario us agencies.
Dr . Starr. I t is my un derst andin g, sir , from  a rea din g of the  bill , th at  it does pro vide tha t.
Mr. F uqua. T ha nk  you, Mr. Chairma n.
Ch airma n H olifield. May I comm ent on  th at  ?
Ev ery  resource, in my opin ion,  in every lab orato ry  t hat  is ava ilab le should  be cha nne led into th is ene rgy  problem th at  is befo re the  Na tion. I th ink the re is enough researc h and develop ment work to be done th at  we will need every Gov ernment lab orato ry  and the re is a dequate  provision in th is bill for t he  c on tra cti ng  of work to any labo ra tory,  pr iva te  or  fed era lly  owned, th at  we have the  money to use. The pace  of  research  and developmen t will , of course, be measure d by the amoun t of fun ds ava ilable. Bu t, ce rta inly, the  Ato mic  En ergy  Com miss ion has  over  the 27 y ear s of  its existence pro bab ly done, I would say, 80 p erce nt of its  work,  maybe more, by co ntr ac tin g with pr iva te  ind ustry . So there is a dequate  p rovision in the b ill now fo r th e ut ili za tion o f any resource th at  is ava ilab le.
Dr.  Starr. I migh t poi nt out pa ren theti ca lly , Mr. Ch airma n, th at  the  Gov ernmen t agencies th at  have  been mentio ned  have all vol unteered and  are, in fac t, actively  c ooperat ing  w ith  my insti tu te  in jo int research  and  develop men t pro grams. If  t hey will  work with me, I do not  see w hy they would not work with a new Government  agency .Ch air ma n H olifield. Th an k you.
Mr. Mallary ?
Mr. Mallary. I have  no questions.
Ch air ma n H olifield. Mr. Moorhead?
Mr. Mooriiead. Th an k you, Mr. Chairma n.
Th an k you, Dr.  Sta rr , fo r an exce llent  s tate ment.
I would like to ask you,  sir , on page 14 of  your  sta tem ent , where you r efer  to  h igh  t em perat ure gas  cycles, is t hat  the same as h igh  tem pe rature  gas  reactor s?
Dr . Starr. There  is a grea t va rie ty of high  tem pe rature  g as cycles. One of these has  to  do with being able to use the  combustion pro ducts  in coal at a m uch high er  tem pe rature  t ha n we are now in a posi tion to do technically. Th is rais es the  thermal efficiency of a powerplant . An othe r has  to do wi th a high  tem pe rature  gas  cycle in nucle ar reactors. The  prob lems  in all of  these  are  very sim ila r in th at  the y re quire gas  turbin es and eng ine ering  equ ipm ent  th at  can ope rate at these very  high temp era tures.  I mig ht po int  out to you  th at  go ing  from a 30-percent efficient p ow erp lan t to  one o f 4 0-perce nt or  50-pe rcen t ef-
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ficiency make s an enormous change in t he  fu el req uir ed to  p roduce the  
same amoun t of electri city . Th is is a poi nt well recognized by the  in
dustry. These are  not easy deve lopm ents , however, and the y do have 
many th ing s in common. Th at  is what is me ant  by th is t erm .

ENERGY -EN VIR ON ME NT  TRADEOFFS

Mr. Moorhead. So in a sense, th ough the y keep p roducin g elect rici ty, 
they a re no t as f ar  alon g as coal a nd oil ?

I3r. Starr. No, si r;  I th in k we have to  recognize,  and I have dis 
cussed th at  in the  pa pe r too, the  time con stant of developmen t fo r 
ge tting  any new concept into commercial use. Thing s s ta rt  off by be ing 
a back-of -the-envelope idea by a gro up of scie ntis ts, then  th ey become 
a lab orato ry bench-scale typ e of  exper ime nt. Then they  become a p ilo t 
ope rat ion . Then they become a semiworks opera tion of pa rt ia l scale 
to find out wh eth er all the eng ineering proble ms have been conside red. 
Then they become a full -scale dem onstra tion.

Wh en a ut ili ty  bu ilds powerplants in lar ge  num bers , it  h as to have  
some confidence in 20- to 30-year re lia bi lity of t he  plants.  So th is t ake s 
a long time —10, 20 yea rs—d epe nding  on the  sta te of the  ar t. The 
only  th ing s we have now which can be exp and ed rapidly fo r mee t
ing  sho rt- tim e ene rgy  use are  nuc lea r and  foss il fuels—coal, oil, and  
gas. Ou r p roblem is how  to make  th at  expansio n a nd ma int ain  th e ki nd  
of env ironmental cr ite ria  or env ironm ental objectives which, as a 
na tion, we need to have.

I  would like  to po int out, however, th at  in terms  of pri or ities , it  i s 
much more  dras tic  to be energy sh or t th an  it  is to  have  a less -than- 
perfe ct env ironment , and  I  know th at  th is is a sub jec t of gr ea t con
ten tio n amo ngs t the env iron menta list s.

I f  I may  give  you an ana logy, it  is much  be tte r to be alive  and  
liv ing  on  a bad  diet th an  i t is to hav e a b alanced die t if  t ha t balanced 
diet, although pe rfe ct fo r your  health, does no t pro vid e enough food 
to keep you alive.  Yo ur  pr ior ities  are  wrong. An d I  th ink th at  t hi s is 
a situa tion we face righ t now.

Th e short -te rm  goals of the  Na tion fo r the next  10 yea rs are some
wh at different, th an  the long-term  goals fo r the  nex t 30 yea rs in the 
ene rgy field.

Mr. Moorhead. W e will just be eit he r fre ezing  to death  or  chok ing  
to dea th ?

Dr . Starr. I  do no t th ink it is a choice  between cho king to dea th 
or freezing  to  death. I  hope in eit he r case, we do not have  to  do eith er, 
bu t I th in k there  is a difference  between completely destroying  the  
economy of the  country  on a sho rt- term basis, havin g a rea l ca tas tro 
phe , of which the best  example I wou ld con sider is the  depress ion of 
the  1930’s, versu s an impai red  env ironm ent  and an impaired atmos
phere, which we also had in the  1930’s and  whi ch was ha rd ly  a desir 
able  long-term  thing , bu t which, in fac t, you could live with.

Now, I am not  s uggesting  that  we go whole hog  and des troy  the en
vironment jus t to get  more  energy, but I th in k th at  in the  tradeo ff— 
and  it  is a t radeof f—between  ach iev ing  a be tte r env ironm ental qu ali ty 
and  ach ieving ene rgy  sup ply , one has  to look very caref ully to make  
sure  th at  the  pr iorit ies are  weighte d on preven tin g short -te rm  crises  
in the  economy and  in  the society.
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POSITION OF MILITARY NUCLEAR RESEARCH

Mr. Moorhead. Now, please turn  to page 8 of your statement. You 
discuss there the principal technical groupings of ERDA , the fifth of 
these being national security. Is it, in your opinion, important for the future  success of ERDA tha t this fifth component of nat ional security be included ?

Dr. Starr. Well, I think tha t is an historical issue if, by nat ional security, you are referr ing to the weapons program. I think I would 
leave this question with the committee. The Atomic Energy Commis
sion has this under its jurisdiction now. I t has worked very effectively. I guess in a perfect management chart, you would say this is a respon
sibility of the Department of Defense. Operationally, this program 
has done well so fa r under the A EC ; one of the reasons having to do with the nature of the  national laboratories concerned with this kind of research—Los Alamos and Livermore and the like—which by their  nature are civilian rather than military in their  format and have been 
successful in incorporating some of the best scientific and technical minds of the country. I th ink this is a happenstance which has worked 
out. I would leave it up to the committee whether they would want to disturb that.

Chairman Holifield. If  my colleague would yield, I might say that  
we had a real battle in 1945 and 1946 as to whether the development 
of atomic energy should be in military hands over in the Defense Department or whether it should be in civilian hands. The outcome of tha t fight was that  we pu t it in the hands of civilians. We drew heav
ily upon universities for  scientific personnel, and we functioned as the 
Atomic Energy Act intended. Today, as a result, over half  of the atomic energy budget goes to peacetime applications. There is very little left in the atomic energy laboratories tha t is classified. In the 
Joint Committee we have encouraged, as you know, Dr. Starr, the 
publication of all types of information except in a very narrow circle, and that would be how to make an atomic weapon, where they are 
stored, what they would do, the sizes, and things like that.

Dr. Starr. Yes.
Chairman Holifield. It has worked out very well. And we have 

now, as I  said, over half  of the budget going to peacetime applications as a result of civilian control.
Mr. H orton. I f the gentleman would yield, I  also would point out tha t it has also worked well for the military. The Navy has, over the 

years, converted to nuclear energy. Many of the ships and submarines 
tha t are sailing today are nuclear powered. They are not depending 
on fossil fuel. So there has been an application for military purposes which is also to the good, it seems to me.

Dr. Starr. I think  if one assumes th at the military aspects of na
tional security are of prime importance, and I make that assumption, 
I may say, I would also indicate that  as a professional manager, one does not normally dis turb a function which is doing very well. In  this  
particular area and from a technical point of view, tha t parti cular 
function is doing very well. As I say, from an idealized organizat ion 
chart, an idealized set of missions, there is no question that  the Department of Defense has this responsibility.
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Mr. Moorhead. L et  me say to the  chairma n th at  I  did  not by my 
ques tion mean  to  indicate  any  c riticism of the  past , b ut jus t, in view of 
the  propo sed changes , con tinue to  explore.

Chairma n H olifield . I real ize th at  and  by my comm ent I  did  not 
mean to  cri tici ze your  question, because in th at  same division , we have 
in ter na tio na l securi ty considera tion s which invo lve in ter na tio na l 
agreem ents for coop erat ion.  The y have all work ed, as the gen tlem an 
knows,  very  well. The int ern ati on al aspects involve, of course , the  in 
ven tory  of  nuc lea r mate ria ls w hich could be convert ed, if  there  was  no t 
adeq uate  securi ty, int o weapons. We are  dealing  wi th in ter na tio na l 
organizat ion s l ike Eu ra tom  a nd othe r int ern ati on al gro ups in the  field 
of peace time pro duction  and  uti liz ati on  of ma ter ial  which, as I  say, 
can be used fo r civ ilian purposes or, wi th cer tain changes, could be 
used for m ili ta ry  purposes. So i t is very  vita l t ha t that  typ e o f secur ity  
rem ain u nder the  cont rol  o f th e peop le wTho have done a d arn good job  
in hand lin g i t.

The gen tlem an would agree wi th th at  observ ation, would he not?
Dr.  Starr. Yes; I would, sir.  An d the  thou gh t comes to mind th at  

the re is no ha rd  l ine between tech nical developmen t, t he in ter na tio na l 
relationships of  these  tech nica l developmen ts, and  mili tary  security. 
There  is a gray  are a and where the gray  are a is cut  is rea lly , I thi nk , 
an admi nis tra tiv e matter  and  a political  mat ter wi thin the  Federal  
Governm ent.  As I said befo re, I  would leave  i t up to the  committee to 
decide what the y do wi th th is one. My only  comment is th at  in my 
knowledge  of the  opera tion s of  Liverm ore  an d Los Alamos speci fically, 
and  the  ope rat ions of the  mili tary  in the  nucle ar weapons field, th at  
th is has gone very well. My firs t reac tion , again  as a pro fess iona l 
tech nica l manager , is keep hands olf i f it  is do ing  all rig ht.

Chairma n H olifield. Thank  you very much . Dr . St ar r. I th ink the  
ques tions  t hat  have  been asked are  ind ica tive of the  mem bers’ intere st 
and  thei r appre cia tio n of you r presence here . Th an k you very much.

Ou r nex t dis tinguished witness is Mr. Jo hn  Simpson , who is ap 
peari ng  here  tod ay as vice chairma n of Atomic  In du st rial  Forum , 
Inc ., which  is a composite  of all the  peop le in the atom ic ene rgy  busi
ness, you migh t say , both m ili tar y and civ ilian.

Mr. Simpson, your tit le with We stin gho usc  is th at  o f senior-----

STATEMENT OE JOH N W. SIMPSON, VICE CHAIRMAN, ATOMIC
INDUSTRIA L FORUM, INC.;  ACCOMPANIED BY GEORGE L.
GLEASON, VICE PRESIDENT

Mr. Simps on. P res iden t of  t he We stin gho use  Pow er Systems Com 
pany.

Ch airma n H olifield. I had for go tte n the  exact titl e. I know  th at  
you are  in cha rge  of the  power fac ilit ies  of Westinghouse in all the  
Sta tes.

Proc eed,  plea se, w ith  your summ ary.
Mr. Simps on. I  am also .pre sident of the  A merican Nuclear Socie ty, 

but  tod ay I  am speak ing  on beha lf of the  executive  committee of the  
Atom ic In du st ria l Forum , as vice chairma n of the  Atomic  In du st rial  
Forum .

Ch air ma n H oltfield. How many members do you have in th at  
forum ?
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Mr. Simpson. There are about 600 corporate and institutional members. With me today is Mr. Gleason, vice president of the Atomic Industria l Forum.
Chairman Holifield. Will you furnish  to the committee a background summary of your own experience ?
Mr. Simpson. I will, indeed, sir. I am here to discuss the issues relevant to H.R. 11510, a bill introduced by the chairman and others to establish a new Energy Research and Development Adminis tration (ERDA) and a Nuclear Energy Commission (NEC ).
The Atomic Indus trial Forum is a not-for-profi t membership corporation organized in the State of New’ York. I ts members comprise nearly 600 corporate and institutional members in the United States as well as in some 25 other countries, all of which share a common interest in the development and application of atomic energy for peaceful purposes.
H.R. 11510 contains a declaration tha t it is in the public interest tha t the licensing and regulatory functions of the Atomic Energy Commission should be separated from its  other functions, which would be t ransferred  to ERDA. These activities would be reconstituted in a Nuclear Energy Commission.
As AEC Director of Regulation, L. Manning Muntzing, stated  before this committee when testify ing on H.R. 9090 on July  31, there has been almost uniform agreement among those who have studied the problem that  a separate regulatory commission for nuclear matters should be established at  an appropriate  time. We agree with this consensus and believe that the time for separa ting the Commission’s regulatory and promotional functions is now at hand. Our conclusion in no way constitutes a reproof of the AEC for the manner in which it has carried out either its regulatory or promotional functions. As the chairman is well aw’are, during the early days of nuclear energy, the Commission was essentially the exclusive source of expertise for nuclear technology. It was quite logical and indeed necessary tha t as the technology was developed, the Commission should perform the research and establish the regulatory provisions required to insure its safety. The record has been an exemplary one.
As the nuclear industry has grown, the Commission has adjusted its internal organization to separate its regulatory and promotional functions and as Mr. Muntzing pointed out, they are now virtua lly the responsibilities of two separate agencies brought together at the level of the Commissioners.
Nevertheless, the Commission has been subjected to criticism for an organizational structure  tha t is said to lend itself to a conflict of inte rest in nuclear plant licensing cases. We believe th at this criticism is unjustified and would not of itself warrant sufficient ground for separating the principal functions now* under the jurisdiction of the AEC.We are mindful that  there is a need for balanced decisionmaking in developing the regulatory framework for licensing nuclear pow*er fa 

cilities. There is a danger tha t a separate Nuclear Energy Commission could become unduly conservative in establishing safety standards and require measures that  are neither necessary nor desirable and tha t could impede the development of nuclear power as a principal energy source for the country. Forum groups have been critical in certain  in-
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stances in the past of what were considered to be overly conservative 
positions taken by the AEC’s regulatory staff and we have had our 
share of complaints of what we have called ratcheting. Separation 
of the licensing and promotional functions could tend to exacerbate 
this situation. We wish to emphasize, therefore, the necessity tha t a 
balanced approach to regulatory decisionmaking be taken within and 
by the NEC.

The relat ionship of the Nuclear Energy Commission to ER DA will 
be an extremely important one. It  is essential tha t the exchange of 
technical information between the two agencies be facilitated. I t is also 
essential th at new developments in reactor safety tha t come to  l ight 
through  the regulatory process be transmitted to ERDA so as to in
corporate the best safety features into advanced reactor designs. While 
ERDA  will bear the primary nuclear safety, research, and develop
ment responsibilities for advanced systems, as a minimum NEC should 
have a sufficient research and development capabi lity under its own 
control so as to be able to discharge its responsibilities for  independ
ently validating  safety margins where practicable. I might add at this 
point tha t the manufacturers and the utilities  also bear a major re
sponsibility for the safety of reactors. I do not believe that  this inde
pendent NEC should have a major research and development facility 
but should temper it with only those th at are really required.

Going on with the statement. There will undoubtedly be a need for 
continuous interaction among ERDA, NEC, private  industry , and 
other Government agencies in the continuous ongoing evaluation of 
safety mechanisms being built into plants  today and designed for 
those to be built in the future.

With respect to consolidating all energy research and development 
into a single administration and the prospect of significantly increas
ing the commitment to Federal research and development over pres
ent levels, we wish to underscore the importance we ascribe to main
taining a s trong commitment to nuclear energy even while upgrading 
Federal research and development support for other energy tech
nologies. We agree that increased research and development is needed 
for nonnuclear energy applications, but it should not be achieved 
at the expense of a reduction in nuclear energy research and devel
opment.

While we agree that the time is ripe to separate the Commission’s 
regulatory functions, its impact on the ongoing licensing program 
must be carefully considered, particularly  with respect to potential 
transi tional problems, including the provision of adequate manpower. 
This is particular ly urgent in view of the current energy crisis facing 
our Nation. Moreover, as the committee knows, the President, recog
nizing the substantial contribution which nuclear power can play 
in closing the gap between supply and demand, recently called on the 
AEC to reduce the long leadtimes for the licensing of nuclear power
plants. This will not be accomplished through mere reorganization, 
but the creation of the new Nuclear Energy Commission provides an 
appropriate  occasion for insti tuting licensing reforms which would 
help to simplify licensing procedures and reduce delays in bringing  
these badly needed facilities on the line.
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DELAYS IN  COMMER CIAL NU CL EA R POWER

Chairman Holifield. Mr. Simpson, could I inte rrup t your statement at this moment to ask you this question.
Mr. Simpson. Certainly.
Chairman Holifield. Your company is engaged in building nuclear reactors in this country, and you are also building a number of them in Japan and other countries ?
Mr. Simpson. That  is right.
Chairman Holifield. Could you give us an idea of the time it takes to build a reactor in this country and in Japan?
Mr. Simpson. The reactors in Japan are built in less th an 5 years. We built the reactors in Switzer land in between 4 and 5 years, we built the reactor in Spain in approximately 4 years. In the early days in the United States—that is, plants going on the line as recently as 1971, for example—the Robinson 2 p lant of Carolina Power and Ligh t at Hartsville, S.C., from order to on-line operation, was less than 5 years. So it is only wi thin the last few years that  the time has stretched out to such a long time in the United States.
Chairman Holifield. Well, how much time is it now taking you to build the same kind of plant you were building ?
Mr. Simpson. It  is now 9 years plus or minus a few years time depending on the given circumstances.
Chairman H olifield. In  other words, from 5 to 8 or 9 years in order to build the same kind of plant in the United States as you are bu ilding in many other countries ?
Mr. Simpson. That is correct, sir.
Chairman Holifield. And what is the reason for tha t?Mr. Simpson. Well, there are many reasons. One, of course, is the  regulatory problem where such things as permitting of the site clearing and site development work to be done in advance of a construction permit. There were fewer intervenors in the regulatory process in the early days.
Also, the manpower shortage in the construction trades has had a significantly—has been a difficulty that we have had to overcome and has not always been overcome. So i t is a case of the labor problems and the regulatory problems and in facing the regulatory problems, the need for additional things for safety. We have had to do, sometimes, research and development or redesigns and backfit them into the plants, which took an inordinate amount of time. It  would not take tha t long if we had rules that, if we followed, the plants could be built, almost no matter how restrictive they might be.
Chairman Holifield. You have been tied up in court by intervenor actions, injunctions, and that  sort of thing many, many months?Mr. Simpson. Many months.
Chairman Holifield. In fact, you have been tied up for years.Mr. S impson. Frequent ly it ends up that  in the last analysis, it is a technical problem that holds the plant up. The technical problem tha t always, of the debugging variety that comes to light in the final phases of ge tting s tarted. Had the licensing been done earlier, we would have faced that  problem earlier and you would have had the plan t on the



60

line sooner. So when you look back, i t is very difficult to separate out 
the specific reasons why a plant has been late.

Chairman H olifield. But you do believe now that we are approach
ing a standard for reactors of a capacity of, let us say, between 1,000 
and 1,200 megawatts—tha t we will now sta rt standardizing these 
plants to the poin t where we can get them on the line quicker?

Mr. S impson. I believe tha t standard ization is essential, it is being 
done. Most of the major manufacturers have submitted to the Atomic 
Energy Commission standardized designs under  various names. We 
see in the case of the standardized nuclear plants, so-called, that they 
intend to apply for licenses for six plants at one time. There are many 
other varieties of this. With the number of plants currently on the line 
and with the number of construction permits, it would seem to me that  
the time is ripe to reassess the regulatory process and in fact, probably 
have an impact statement of changes that are required for safety to 
show that the added safety is worth the cost in delay and in money.

Chairman Holifield. Of course, you are just as much interested in 
safety as anyone.

Mr. Simpson. Absolutely.
Chairman H olifield. As we all know who have been in this field of 

endeavor, we ju st cannot afford to have an unsafe nuclear plant. One 
unsafe nuclear plan t would jeopardize hundreds of plants for the 
future. The general estimate is that by the year 2000, we will get at 
least 40 to 50 percent of  our power from nuclear plants. Is tha t no t a 
fai r statement?

Mr. Simpson. I would put it somewhat higher, but tha t is a fair  
statement.

Chairman Holifield. Tha t is a conservative estimate on my part.
Mr. Simpson. Yes.
Mr. Fuqua. Will the chairman yield at tha t point?
Chairman H olifield. Yes, I will.
Mr. Fuqua. I s that  possible?
Mr. Simpson. Yes sir , tha t is possible. The first thing that  is re

quired is that  it become a matter of national importance, a national 
purpose that we become self-sufficient, and the main way that  this can 
be done is through nuclear power supplemented by coal. We can build 
essentially any number of plants to be on the line by 1985 or 1990 that 
this Nation requires. The manufacturing capability can be increased 
in the leadtimes tha t are required for the design and construction of 
the plants. So tha t we can get essentially any amount th at is desired.

Mr. Fuqua. So it is an achievable goal ?
Mr. Simpson. It  is an achievable goal, yes, sir.
Chairman Holifield. And I might say tha t Westinghouse Co., is 

the lead contractor in the liquid metal fast breeder reactor, which has 
already been authorized, and the initial appropriations  passed by the 
Congress. The construction of the LMFBR is now imminent on the 
TVA property  close to Oak Ridge; and your company, along with 
General Electric  and other companies, is going to share in building it. 
If  we are successful, as we confidently believe we will be, we will get 
from a given amount of uranium anywhere from 75 to 100 times the 
heat tha t we now get out in the present water reactor plants.
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Mr. S impson. Tha t is corr ect , sir , an d th at pe rm its  you to min e 
uran ium in the  less des irab le ore bodies a t a high er  price  o r a high er  
cost  and there fore  extends  c ons iderably ou r qu an tit y of  u ranium  t ha t 
can  be used to  p rod uce  en ergy, and the  bree der i s even more  needed i f 
we fill the ga p in the in ter im  wi th more of the lig ht  wa ter  reactors.

Ch air ma n H olifteld. Th an k you very much.
Mr.  Simpson. Inc iden tal ly,  s ir,  I  would like to  po int  out  that  neces

sa rily, spe aking  fo r the executive committ ee of  the Ato mic In du s
tr ia l Fo rum in  m y prep ared  sta tem ent , when I  answer  quest ions  ou t
side  o f t he  p repa red sta tem ent, I  am speak ing  as  an ind ivi dual,  not  as 
the vice ch airma n o f the A tom ic Ind us tr ia l Forum .

Ch air ma n H olifield. We u nders tan d.
Mr.  Simps on. Th e Nuclear En ergy  Commiss ion mu st be provide d 

ade qua te staffing and tech nical assi stance in  orde r to reduce  t he  long  
license appli ca tio n processing  tim e th at the indu st ry  ha s been an d 
con tinues to be experie ncing.  In  th is connection  we hav e noted  the  
sta tem ents of both Air. M un tzing  and Com missioner Doub t hat  re cent 
cuts by the Office o f Manag ement  and  Bu dg et in  th e proposed regu la
to ry  s taff  budget could jeopar dize pla ns  f or  re ducin g the  license pro c
essing time. Th is would be ext rem ely  un fo rtu na te . Spec ifica lly, we 
are  very much conc erned th at  cu rre nt  e ffor ts to  implement fa ster  re
views  of  sta nd ard ize d plan ts and systems  cou ld be cu rta ile d due  to 
inadeq uat e m anp ower at  the s taff  level.

We m ust  also voice o ur concern over  the p ossib ilit y that  the  sa lu ta ry  
move to iden tif y gen eric  issues and the n hold rulem aking heari ng s on 
those issues separat ely  fro m indiv idu al lice nsing heari ngs might  also 
hav e to be c ur taile d by lack  of m anpowe r. St an da rd ized  p lant  rev iews  
an d hearings on gen eric  issues are  b oth  e ssentia l to shor ten ing  li cens 
ing time . We  str on gly urg e, the ref ore , th at du rin g the  tra ns ition  to 
the NE C the new Comm ission  be given all the au thor ity  and  all  the 
supp or t it  requires to at tr ac t and re ta in  the technica l manpo wer nec
essa ry to ca rry  o ut  and  to accelerate the  exis tin g in itiati ve s fo r speed
ing up  th e lice nsin g process.

As the  c ha irm an knows, the tim e req uir ed to  obta in a license to con
st ru ct  or opera te a nucle ar powe rplan t has incr eased dras tic al ly  over 
the  l ast  severa l years. I f  th is  tim e is to  be redu ced  as the  P resid en t has 
requ ested, subs tan tia l chan ges will need  to be mad e in the licensing 
procedures.  Im po rtan t among these are  r es tri cti on  o f the  pub lic he ar 
ing  at  the  op erat ing  license stag e as proposed by the  AE C las t ye ar ; 
elimination of manda tory  review by the  Ad vis ory  Com mit tee on Re 
act or Sa fe ty  of  eac h a pp licati on  as proposed by t he  AE C several  tim es 
in the  pa st ; and  mod ifica tion  of  t he  section 105(c) pre licensing an ti 
tr ust  review to pe rm it issuance of a const ruc tion pe rm it or  o pe ratin g 
license  sub jec t to complet ion of the  an ti trus t review.

Consideratio n also needs  to  be given to  the establ ishment of  s iti ng  
pro cedures which will  pro vid e fo r final appro va l of  s ites at  a n ea rly  
stage and  which will  coo rdinate and consolidate  the  intere sts  of Fed 
era l, State , and local agencies. S eve ral bil ls a re  now p en din g before  the  
Congress which seek to accomplish these objec tives .

In  ad di tio n,  a t the  agency  level , step s need to  be taken to use e xis ting 
au thor ity  to stre am line staf f review and  sim pl ify  heari ng  and appeal
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procedures. Com miss ioner Dou b recent ly ind ica ted  th at  he fav ored 
ree stablis hment  of  procedures which, in certa in circums tances, would 
permit con struct ion  to  begin in advance of  issuance of the con stru c
tio n perm it. Th is would be a s tep  in the  r ig ht  d irec tion . Consideratio n 
should also be given to eli mi na tin g the  Ato mic  Sa fet y and Licens ing  
Appea l Bo ard  in fav or  of  appeal  d ire ctl y to the  Commission. The  A p
peal  B oa rd  was establi shed by the  Commission  2 years ago in  an effort  
to ins ula te the Commiss ioners from po ten tia l cha rges of  conflict of 
intere st resu lting  from th ei r dual respon sib ilit ies  of  regu la tin g and  
pro moting. Since NE C will  only have the  lice nsin g fun ction, ic is 
ap prop ria te  to put the  Commission  back  into the  dec isionma king  
process. The l icen sing  of  nucle ar powe rplan ts involves im po rta nt  m at
ter s of  pub lic policy as well as tech nical considera tion s and  the  final 
licensing decision sh ould  be made  by officials who have been appo inted  
to admi nis ter  the  nuc lea r pow er prog ram and  who are  sens itive  to 
the  broad  pub lic policy c onsidera tion s which are  involved.

While we believe it  i s im po rta nt  to con sider licensing reform s such 
as those  just men tioned as pa rt  of the  reo rganiza tion of  A EC , we are 
not suggesting  th at  I I.R . 11510 sh ould be re vise d t o cover them. Ho w
ever, these are  clearly  ma tte rs which req uir e the  imm edia te att en tio n 
of the  Congres s, the  Commission , and  the  ind ustry . Accor dingly , the  
cha irm an of the forum, on beha lf of  its en tire boa rd of directors , 
recent ly requ ested the  Jo in t Com mitt ee on Atomic  E ne rgy to schedule 
hearings at the  ear liest possib le da te to review  the  whole  licen sing  
process , inc lud ing  new measures as well as the  cu rre nt  process.

Ch airma n H olifield. I  underst and th at  these heari ngs will  be held. 
Th is is a mat ter th at  will undoubted ly invo lve some changes in the  
Atomic  Ene rgy Act.  I n  th is pa rt ic ul ar  bill , we are  in terested in t he or 
gan iza tional aspec t. We are  div orc ing  the reg ulato ry  and licensin g 
fun ctio ns fro m wh at is now the  pre sen t Atomic  En ergy  Comm ission 
and se tting  th em aside  in  a  regulato ry  commission  v ery  m uch  l ike the  
Federal  Power Commission  or the Fe de ral Trade Comm ission , which 
has  worked well over  the  years. Much  as we may  find occasions to 
crit icize them, nevertheless, reg ulato ry  commissions are  a fun ction ing , 
recognized pro cess in  our Government , wh ich we are go ing  to make pos
sible in th is case by sp inn ing off th e r eg ulato ry  and  lic ens ing  fu nct ions 
in a completely in dep end ent  commiss ion.

Mr. S impso n. Fine.
We believe a record of tes tim ony fro m ex pe rt indu str y and  G ove rn

ment witnesses  would help to pinp oin t licensin g pi tfal ls  and ther eby  
move rap id ly  tow ard  mee ting  the Pr es id en t’s goal.

We also are m ind ful  of  the  Pr es id en t’s cha rge  to Comm issioner Doub 
and  his  interagen cy study gro up  to review the to ta l reg ulato ry  str uc 
ture  fo r th e en ergy in du str y in thi s country .

H.R . 11510 is sim ila r to H.R.  9090, the adm inistration-sp onsored 
ene rgy reo rga niz ation  bill , insofar as it  establishes ER DA and  NEC. 
How ever, a t least with  respec t to  NE C,  we believe  H.R . 11510 embodies 
a prefe rab le app roa ch since it  spells out  more  prec isely the respon si
bil itie s of  NE C in two im po rta nt  area s; namely, the provis ion  of 
rese arch services requ ired  to  su pp or t i ts l icensing a nd reg ulato ry  fu nc
tions an d the pro vis ion  fo r NE C lice nsing of certa in ER DA facili-
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ties. Th e researc h pro vis ions should he lp to assu re th at  the Commis
sion will  hav e at  its  disposal  the  tech nica l su pp or t which it  needs  to 
assess ind epe ndently  the design and safety  fea tures  of nucle ar faci li
tie s; however, th is is a n im po rta nt  enough mat te r th at  the comm ittee  s 
repo rt  should specifically enco urage close liaison  and  coo pera tion  be
tween ER DA and NE C.  The provis ion  fo r NE C lice nsing of certa in 
ER DA -sp onsored  demo nst rat ion  pro jec ts will  he lp to assure the  li
cen sab ility of thes e fac ilit ies  when  they become technica lly  and com
mercially  viab le, as well as fac ili ta te  the exchang e of  technica l 
inf orma tio n between th e agencies.

Th ere are  two  prov isio ns o f the  bil l upon  which I  wo uld like  to com
ment . Sec tion  102(c ) establishes  five As sis tan t Ad minist ra tors  in 
ERDA and del ineates  the specific areas  of t he ir  responsibil ity . W hil e I  
agree th at  the bill sho uld  assu re th at  each of  the  ene rgy  sources re 
ceives ap prop ria te  att en tio n, it  w ould  be preferab le  to  leave  th e orga 
niz ati onal str uc tur e by which th is is accompl ished to the  Adm in ist ra 
tor . Sec tion  103(5 ) descr ibes the  fun ctions of the  Adm in ist ra to r to 
include assessing  the  sta te of  both public and pr ivate researc h and 
dev elopment  and corre lat ing  ERDA’s research w ith  them.

Ch air ma n H olifield. Let me assure the  witness th at  he is exact ly 
righ t, th at  th is does no t int end to change the  ex ist ing  laws, and th at  
th is section is under stu dy.

Mr. S imfso n. F ine .
Ch airm an  H olifield. I t  will  be clarif ied,  in  m y op inio n, to t he po int  

th at  i t will accomplish ju st  exac tly the  goal th at  t he  committee  w ant s 
and  whi ch you want, which is no t to have someone in te rfer in g wi th 
ex ist ing  laws  in rega rd  to securi ty inf orma tio n and in reg ard to pro
pr ie ta ry  informa tio n a nd  so-called  trad e secre ts a nd  th at  so rt o f th ing . 
We are  no t t ry in g to  cover that  field in  th is b ill. Th is is an o rga niz ation  
bill , and we have looked at  (5) on page 7 a nd  we are in agreem ent , I 
th ink,  th at  it  will  ha ve some cla rific ation. W e would  welcome your  sub
miss ion of any tho ug ht  tha t you may  have before  th e final ma rku p.

Air. S impson. Fin e. I will om it the  res t of  th at  sentence then, Mr. 
Chairman.

In  conclusion, the executive committ ee of  the  Ato mic In du st ria l 
Fo rum support s the  objectives of H.R . 11510. We  endorse  the  est ab
lishm ent  of the  En ergy  Research and  Dev elop men t Ad minist ra tio n 
and the  Nuclear En ergy  Commission . Th e est ablishm ent of these or 
ganiz ations will he lp the  nucle ar pow er indu str y pro vid e a la rg er  
sha re of our Na tio n’s needed ene rgy  sup plie s more rapidly and  so a s
sis t in  al lev iat ing  the  ener gy c risis we are now fa cing.

[Air. Sim pso n’s bio gra ph ica l sketch and prep ared  sta tem ent  
fo llo w:]

Biographical Sketch of J ohn W. Simpson

John W. Simpson, pres iden t of Westinghouse Elec tric Corp., power systems 
organization , holds a unique distinction  in the  development of the  atom as a 
source of energy for mankind .

As one nationa l magazine p hrased i t : “* * * for all his devotion to p ract ical ity,  
John Simpson has done much more than ordinary  engineering. He has done as 
much as any single man to bring  to bir th the age of atomic  power.”

No other engineer or scientis t i s believed to  have made as significant contribu
tions as Mr. Simpson to all thre e pioneering applications of nuclear  theory—to 
mar ine propulsion , to elect ric power genera tion, and to space propulsion.
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Mr. Simpson was in charge  for Westing house of the design and constru ction 
of the nucle ar propulsion pla nt for the U.S.S. Naut ilus,  the world’s first  atomic 
submar ine.

He headed the  team th at  designed and bui lt the pressuriz ed wa ter  reac tor for 
the Nation’s first full scale nucle ar power plant,  in opera tion at  Shippingport, Pa.

And he launche d the  Westinghouse rese arch  and development  work, which is 
still  continuing, to develop a nucle ar rocket engine for powering manned  space
ships to other plane ts.

The exte nt to which he influenced the  tra nsi tio n from scientific discovery to 
practic al application  in all three are as is to a sub stantial degree responsible  for 
the  eminence of the United Stat es in the atomic energy field today.

Mr. Simpson was named president, power systems, in Jan uary 1969. He is in 
charge of the engineering, production, and marketi ng of a wide range of elect ri
cal equipment for  the uti lity  industry  and othe r heavy ind ust ria l and constru ction 
applications .

He thus has witnessed firsthand the growth of n ucle ar power th at  was spurred 
by the  pioneering efforts at  Shippingport.

Born September  25, 1914, in Glenn Springs, S.C., Mr. Simpson was gra dua ted 
from the U.S. Naval Academy with a bachelor of science degree in engineering. 
He joined Westinghouse in 1937 and, by studying  during his free time, earned 
a ma ste r’s degree in elect rical engineer ing from the  Unive rsity  of Pitt sbu rgh  in 
1941.

He held various positions  in the  switc hgea r division at  Ea st Pitt sburgh, Pa., 
between 1938 and 1949, and was ins trume nta l in assurin g th at  Westinghouse- 
supplied elect rical switchboards and rela ted equipm ent survived the  extreme 
shocks and impacts aboa rd Navy vessels duri ng World War II.

In  1946, he was granted  a 2-year leave of absence by Westinghouse to w’ork at  
Oak Ridge National  Laboratory with a select group of engineers  and scientists 
on a design concept th at  was the basis  for the  first  atte mp t to apply nucle ar 
energy to the controlle d genera tion of power.

Returni ng to Westinghouse, Mr. Simpson, in 1949, was named ass ista nt man
age r of engineering for the Bett is Atomic Power Laboratory, opera ted by the 
company fo r th e Atomic Energ y Commission.

I t was at  Bettis  th at  the nuclear  propuls ion pla nts  were designed and buil t 
unde r U.S. Government contrac ts for  the  U.S.S. George Washington, the  first 
Polaris -car rying nuclear  submarine, and the  U.S.S. Long Beach  and Ente rpris e, 
the  first nu clear surfa ce ships, as  well as f or the Nautilus .

Mr. Simpson became ass ista nt g enera l ma nage r a t B etti s in 1952.
Two years late r, Westinghouse received a con trac t from the Atomic Energy  

Commission for  the  Shippingport nuclear  rea ctor projec t, and Mr. Simpson was 
tapped as man ager of the project.  In 1955, with  the  Shippingport proj ect well 
underway, he was named genera l mana ger of the  Bett is Laboratory . He was 
elected a W estinghouse vice president  in 1958.

Mr. Simpson was appointed general mana ger of the  company’s new ly formed 
atomic power divisions a year  late r, with the  assignment of developing the com
pany ’s then modest commercial nu clea r po werp lant activi ties.

To get Westinghouse into the space reactor  field, he also organized the  com
pan y’s astr onu clear laboratory, which holds the  first ind ust ria l con trac t for 
development of a reactor  for  nuclear rocket  propulsion under the Government’s 
NERVA program.

By 1962, the  commercial nucle ar power activities and the  space rea cto r pro
grams  were proceedi ng smoothly, and Mr. Simpson was promoted  to Westing
house vice pres iden t fo r engineering a nd research.

He was named  vice president, elect ric ut ili ty group, in 1963, and today  is re
sponsible for the  a ctiv ities  of 18 m ajor  divisions th at  comprise the power systems 
organizatio n, one o f f our  companylike  u nits  th at  make up Westinghouse.

Mr. Simpson received the Westinghouse Orde r of Merit—the high est awa rd the 
company makes to employees—for “his outs tand ing work in meeting the  needs 
of the U.S. Navy for switchboards dur ing World Wa r I I ; for his tale nted  con
trib ution to the  technic al organ izatio n of the atomic power div isio n; for  his 
coordination and prosecution of the  manifold  techn ical deta ils connected with  
the  design and  c onstru ction of the first subm arine atomic powe rplan t.”

Mr. Simpson was named Pi ttsbur gh’s “Man of the  Y ear in Engin eering” by the  
Pitt sbu rgh  Jaycees in Jan ua ry 1963, and was elected to the Natio nal Academy 
of Engin eering  in April 1966. A member of the  board  of governors of the  Na-
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tion al Elec tric Manufactu rers  Association, he also serves as chairma n of NEMA's 
power equipm ent division.

He is pres iden t of the American Nucle ar Society and  has served on its  board  
of direct ors, on its  executiv e committee, and as cha irman of its  finance commit
tee. He is also vice chai rman of the  Atomic Indu str ia l Forum  and a member of 
its  board  of directors. He also is a fellow of the  Insti tu te  of Elec trical and  Elec
tron ics Engineers and a member of the American Society of Mechanical Engi 
neers and recip ient of its Research Metal Awar d; and  the Society of Nava l 
Architec ts and  Marin e Engineering.

He marrie d the  form er Est her  Sla tter y in 1948. They reside  in Upper St. Clair, 
Pa., a P ittsbur gh suburb,  and ha ve four children.

Prepared Statement of J ohn  W. Simp son , Vice Chairma n,
Atomic I ndustrial F orum, I nc.

Mr. Chairma n, and  members of the committee, I am pleased to be here today 
on beha lf of the  executive committee  of the Atomic Indu str ial  Forum, Inc., to 
discuss issues relevan t to H.R. 11510, a bill introd uced by the  chairma n and  
othe rs to establ ish a new Energy Research and Development  Adm inis trat ion 
(ER DA ) and a Nucle ar Energy  Commission (N EC ).

The Atomic Ind ustrial Forum  is a not-for-profit membership corporation or
ganized  in the Sta te of New York. Its  members comprise nearl y 600 corp orate 
and  ins titu tion al members in the United Sta tes as well as in some 25 other 
countr ies, all of which share a common int ere st in the  development and applica
tion  of atomic energy for  peaceful purposes. Because of the divers ity of its 
members, which include util itie s (both public and investor-owned ), ma nuf act ur
ing companies, engineer-constructors , mining  and  milling companies, universi
ties, labor  unions, profe ssiona l firms, financia l inst itutions,  governm ent or
ganiza tions, and oth er profit and  nonprofit enti ties , the Forum,  as a ma tte r of 
policy, does not tak e positions on ma tter s pending before  the Congress. How
ever, when possible, we do make an effort to iden tify  relevant  technical,  legal 
and policy considerations and  to provide a mechanism for determining and 
art icu lat ing  the views of our various members.

H.R. 11510 conta ins a decla ration th at  it  is in the  public intere st th at  the 
licensing  and regu lator y functions of the Atomic Energ y Commission should be 
sep arat ed from its  other function s, which would be tra nsf err ed  to ERDA. These 
activitie s would be rec onst itute d in a  Nuclear Energy Commission.

As AEC Dire ctor  of Regulat ions, L. Manning Muntzing, stat ed before this 
committe e when testi fyin g on H.R. 9090 on Ju ly 31, there has  been almos t uni
form agreement among those who have studied the problem that  a sep ara te 
regu lator y commission for nuclear ma tter s should be establ ished at  an appr o
pr iat e time. We agree with  this consensus and believe th at  the time for  sepa rat 
ing the Commission’s regulatory and  promotional funct ions is now at  hand.  Our 
conclusion in no way cons titutes a reproo f of the AEC for the manner in which 
it  has carr ied out either its regulatory or promotional functions. As the chair 
man is well aware,  duri ng the early  days of nuclear  energy, the Commission was 
essentially  the  exclusive source of expe rtise  for  nuclear  technology. It  was 
quite  logical and indeed necessary that  as the  technology was developed, the  
Commission should perfo rm the  resea rch and estab lish the regu lator y prov i
sions required to insu re its  safety . The record has  been an exemplary one.

As the nuclear industry has grown, the Commission has  adjuste d its intern al 
organ izati on to sep ara te its regu lator y and promotional funct ions and as Mr. 
Muntzing pointed  out, they are  now virt ual ly the  respo nsibili ties of two sep ara te 
agencies broug ht together at  the  level of the  Commissioners.

Nevertheless, the Commission has been subjected to critic ism for  an organiza
tion al struc tur e th at  is said  to lend itse lf to a conflict of intere st in nuclear pla nt 
licensing  cases. We believe th at  this critic ism is unjus tified  and would not  of 
itse lf wa rra nt sufficient ground for sep ara ting  t he principa l funct ions now und er 
the  j uris dict ion of the AEC.

We a re mindful th at  the re is a need for balanced decisionmaking in developing 
the  regul atory f rame work  fo r l icensing nuclear power fa cili ties . T here  is a  danger 
th at  a sep arat e Nucle ar Energy Commission could become und uly conse rvative in 
establish ing safe ty sta ndard s and requ ire measures th at  are  nei ther neces sary
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nor desira ble and th at  could impede the  development  of nuclear power as a 
princ ipal energy source for the country . Forum groups have been crit ical  in 
cer tain  instan ces in the pas t of what were considered to be overly conserva tive 
positions taken  by the AEC’s regu lator y staff  and we have had our share of 
complain ts of wh at we have called ratc het ing  and the imposition  of unneces
sar y and redund ant  safe ty fea tures at  each stage of the licensing and cons truc
tion process. Sepa ratio n of the licensing and promotional functions could tend 
to exacerbate this  situation . We wish to emphasize, therefore, the necessity th at  
a balanced  approach to regu lator y decisionm aking be taken within and by the 
NEC.

The rela tionship  of the  Nuclear Energ y Commission to ERDA will be an 
extrem ely imp orta nt one. It  is essential  th at  the exchan ge of technical infor ma
tion between the two agencies be faci lita ted . It  is also essen tial th at  new develop
ments in reactor  safe ty th at  come to ligh t through the regu lator y process be 
transm itted to ERDA so as to incor porat e the best safe ty fea ture s into advanced  
reac tor designs. While ERDA will bear the prim ary n ucle ar safety , research, and 
development  responsibili ties for advance d systems, as a minimum NEC should 
have a sufficient resea rch and development capa bility  under its own control so 
as to be able to discha rge its  responsibiliti es for  indepe ndently  vali dating safety 
margins . There  will undoub tedly be a need for continuous interacti on among 
ERDA, NEC, private  indu stry , and  other Government agencies in the  con tinuous  
ongoing evalu ation  of safe ty mechanisms being buil t into plan ts today and de
signed for those to be b uilt  in th e fu ture .

With respect to consolidating all energy resea rch and development into a single 
adm inis trat ion and  the  prospect of significantly incre asing  the commitment to 
Federal resea rch and development over present levels, we wish to underscore 
the importa nce we as cribe to mai ntain ing a stro ng commitme nt to  nuclear energy 
even while upgrading  Federal resea rch and development suppo rt for  othe r 
energy technologies. We ag ree that  in creased resea rch and development is needed 
for  nonnuclear energy applica tions, but it  should not be achieved at  the expense 
of a reduct ion in nuclear energy rese arch  and development.

While we agree th at  the time is ripe to sep arat e the Commission’s regu lato ry 
functions , its  impact on the ongoing licensing progr am must  be carefully  con
sidered. par ticu larl y with  respec t to pote ntia l tra nsi tional  problems, including 
the provision of adequate  manpower. This  is par ticu lar ly urge nt in view of the 
cur ren t energy crisis  facing  our Nation. Moreover, as the committee knows, the 
President,  recognizing the  sub stan tial  cont ribution  which nucle ar power can 
play in closing the gap between supply and demand, recently called on the  AEC 
to reduce the long-lead-times for the licensin g of nuclear powerplants. This will 
not be accomplished through mere reorganiza tion,  but the creat ion of the  new 
Nuclea r Energ y Commission provides an app rop riat e occasion for ins titu ting 
licensing refor ms which would help to simpli fy licensing  procedu res and reduce 
delays in br inging  these ba dly needed f acil ities  on th e line.

The Nuclea r Energy  Commission must be provided  adequate  staffing and tech
nical assistan ce in order to reduce the long license application processing  time 
that  the  industr y has been and continues to be experiencing . In this connection 
we have noted the  state men ts of both Mr. Muntzing and Commissioner Doub 
th at  recent cuts  by the Office of Managem ent and Budget in the proposed reg
ula tory  staff budget could jeopardize plans for reducing the license processing 
time. This would be extremely unfo rtun ate.  Specifically, we are  very much con
cerned that  cur ren t efforts to implement fas ter  reviews  of standard ized  plan ts 
and systems could be curta iled due to inad equa te manpower at  the staff level.

We must also voice o ur concern over the possibi lity th at  the sal uta ry move to 
iden tify  generic issues and then hold rulem aking  hearings on those issues sepa
rat ely  from indiv idual  licensing heari ngs might also have to be c urta iled  by lack 
of manpower. Stan dard ized  p lant reviews and hear ings  on generic issues are both 
essen tial to short ening licensing time. We strongly urge, therefo re, th at  durin g 
the tran siti on to the Nuclear Energy Commission, the new Commission be given 
all the  autho rity  and all the suppo rt it requires to at trac t and retain  the 
technical manpow er necessary to carry out and to accel erate the exist ing ini tia 
tives  for speeding up t he licensing process.

As the chairman knows, the time required to obtain  a license to cons truct or 
opera te a nuclear powe rplant  has increased drastic ally  over the las t several 
years with cur ren t estimates running 9 to 10 years.  If  this  time is to be reduced
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as the  Pres iden t has  requested,  sub stan tial  changes will need to be made in the 
licensing procedures . Impor tan t among these  are res tric tion  of the public he ar
ing at  the  opera ting license stage  as  proposed by the AEC las t ye ar ; elimina
tion of mandatory review by the  Advisory Committe e on Reac tor Safety of each 
application  as proposed by the  AEC several times in the p ast ; and modification 
of the section 10 5( c)  prelicensing an tit ru st review to perm it issuan ce of a 
constructio n perm it or opera ting license subj ect to completion of the an tit ru st 
review.

Consideration also needs to be given to the estab lishm ent of sitin g procedures 
which will provide for  final approval  of sites  at  an early stage  and which will 
coord inate and consolidate the  inte rest s of Fede ral, State, and local agencies. 
Several  bills are  now pending before the  Congress which seek to accomplish 
these objectives.

In addition, at  the agency level, steps need to  be taken to use  ex isting a uth ori ty 
to strea mlin e staf f review and simplify hea ring  and  appeal procedures.  Commis
sioner  Doub recently indica ted th at  he favored rees tabli shment of procedu res 
which, in cer tain  circumstances, would perm it constructio n to begin in advance 
of issuance  of the construction  permit. This  would  be a s tep in th e right direction. 
Consideration  should also be given to eliminati ng the  Atomic Safety and  Licens
ing Appeal Board in favo r of appeal dire ctly to the Commission. The Appeal 
Boar d was estab lishe d by the Commission 2 yea rs ago in an effort to insu late 
the  Commissioners from pote ntia l charges of conflict of inte res t resulti ng from 
the ir dual  respon sibil ities of regulat ing and promoting. Since NEC will only 
have the licensing  f unction , it is app ropriate to put  the Commission back into the 
decisionm aking process. The licensing of n ucle ar powerplants involves imp orta nt 
ma tte rs of public policy as well as technical consid eration s, and the final licens
ing decision should be made by officials who have been appointed to adm inis ter 
the nuclear power progra m and who are  sensit ive to the broad public policy con
side rations  w hich are  involved.

While we believe it  is imp orta nt to consider licensing reform s such as those 
ju st  mentioned  as pa rt of the reorg anization  of AEC, we are not sugges ting th at  
H.R. 11510 should be revised to cover them. However, these  are  clear ly ma tter s 
which require the  immediate atte ntio n of the Congress, the  Commission, and  
the industry.  Accordingly, the chairman  of the  forum, on behalf of its  enti re 
board  of directors, recent ly requested the  Jo int  Committe e on Atomic Energy 
to schedule hear ings  a t the  ear lies t possible date to review the whole licensing  
process, including new measures as well as the cu rre nt process. We believe a 
record of testimo ny from expe rt ind ustry and Government witnesses would help 
to pinpoint licensing pit fal ls and thereby move ra pidly tow ard meeting the Pre s
ide nt’s goal. We would urge this committe e to encourage the holding of such 
heari ngs as a paralle l to the reorg anization  init iat ive  you have taken.

We also are  mindful of the Pres iden t's charge to Commissioner Doub and his 
interagency  study group to review the tota l regu lator y struc tur e for the energy 
ind ustry in this coun try with  a view to improving energy regulation so as to as
sure  th at  our energy needs will be reasonably, responsibly, and expedit iously  
met. While we do not believe th at  sepa ration of the Commission’s regu lato ry 
functi on need be deferred  unt il the  completion of Commissioner Doub’s review, 
it  is essential th at  the  direction and prel iminary result s of this study be kept  
in constant view so th at  its  effect on the estab lishm ent of NEC can be p rompt ly 
taken  into account and so th at  the tran siti on from the present system to what 
is hopefully an improved and more responsiv e system can be managed  with  the 
lea st disru ption  a nd delay.

H.R. 11510 is similar to H.R. 9000. the administration -spon sored  energy re
organizatio n bill, inso far as it establ ishes  ERDA and NEC. However, at  least 
with  respect to NEC, we believe H.R. 11510 embodies a prefe rable  approach since 
it  spells out more precisely the responsibi lities  of NEC in two imp orta nt ar ea s; 
namely, the provision of research services required to suppo rt its  licensin g and 
regu lator y function s, and the provision for NEC lic ensing of c erta in ERDA faci l
ities. The research provisions should help to assure  th at  the Commission will 
have at  its  disposal the techn ical supp ort which it needs to assess independen tly 
the design and safe ty fea ture s of n uclear faci lit ie s; however, this i s an imp orta nt 
enough ma tter th at  the  committe e’s rep ort should specifically encourage close 
liaison and cooperat ion between ERDA and NEC. The provision  for  NEC l icens
ing of certain ERDA-sponsored demonstr ation  projects will help to ass ure  the
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licensabili ty of these faci litie s when they become technically and commercially 
viable, as well as fac ilit ate  the exchange of technical information between the 
agencies.

There are  two provisions of the  bill upon which I would like to comment. 
Section 102(c) estab lishes  five Assistant Adm inis trators in ERDA and delineates 
the specific area s of thei r respons ibility . While I agree th at  the bi ll should assure 
that  each of the  energy sources receives appropriate atten tion , it  would be pref
erable  to leave the organiza tional struc ture by which this  is accomplished to the 
Administ rator . Section 103(5) describes the funct ions of the  Adm inis trator to 
include assess ing the  sta te of both public and priv ate resea rch and development, 
and correlat ing ERDA’s resea rch with  them. It  does not appear  that  this  is 
intended to give the Adm inist rator any juri sdic tion  over proprie tary  information 
in the private sector, but to avoid any doubts in th is regard, an explanatory sta te
ment m ight be included in th e committee report.

In conclusion, the executive committee of the  Atomic Industr ial  Forum  sup
port s the objectives of II.R. 11510. We endorse  the estab lishm ent of the  Energy 
Research and Development Admini tra tion and the Nuclear Energy Commission. 
The establish ment of these organ .itions will help the  nucle ar power indus try 
provide  a larger  share of our Natio s needed energy supplies more rap idly  and so 
assi st in alleviat ing the energy crisi we are now facing.

Chairman Holifield. I want to thank you very much for your pre
sentation here this morning.

Mr. Horton, do you have any questions ?
Mr. Horton. Mr. Chairman, I  do not have any questions. I, too, want 

to thank  Mr. Simpson for his testimony. It  is very valuable testimony.
Chairman H olifield. Mr. Moorhead ?
Mr. Moorhead. I do not have any questions. I just want to welcome 

Mr. Simpson from Westinghouse, which is in my congressional 
district.

Chairman H olifield. Mr. Mallary ?

FUNCTIONS OF ERDA AND NEC

Mr. Mallary. To what extent do you think  there will have to be 
redundance of staff between ER DA and the Nuclear Energy  Commis
sion? Can the NEC licensing functions be properly performed with
out undue reliance upon personnel of other agencies if there is not 
some redundancy? Do you think there will be a major problem here?

Mr. Simpson. There is always a problem when an organization is 
separated because you have to carry on many things where court proc
esses which were already s tarted under the old organization may well 
have to be carried out under the old organization. Some people might 
have some time before they could tr ansfer to the new organization. 
I believe it is a problem, but a  manageable problem. I do not believe 
tha t i t necessarily will involve a larger staff than this  otherwise would 
be even in the transition.

Mr. Mallary. Thank you.
Thank  you very much.
Chairman Holifield. I might comment on that. As I  understand it, 

there are about 600 or 700 people now working in the AEC licensing 
and regulatory division, and it is contemplated tha t those same people 
will continue in the NEC. We are going to do the best we can to have 
a continuity of service and function without the long leadtime which 
would be necessary in setting up a completely new organization. These 
people have been working for years and years in this function; they
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are familiar with it and the  transitional period will be worked out, I am sure, administratively . If  there is anything  in th is bill tha t would preclude the working out of the transi tion from the one agency to the other, we can solve it, I am sure.
Mr. Simpson. I would hesitate to mention this except I  have such a high regard for the expertise of some of the lawyers in the regulatory hearing process, but there is likely to be grounds found for a court challenge of things during  the trans ition  from one to the other that  would not have otherwise occurred.
Chairman Holifield. We can take care of tha t by language in the bill which will continue to  preserve the legal situation. Our attorneys tell us that this can be done and it will be done.
Mr. Simpson. Fine.
Chairman Holifield. My staff informs me th: ; there are a number of provisions in the bill t hat  go directly to pre.‘ rve the status of ongoing litigation of all types.
Mr. Simpson. I  have confidence in your staff lawyers as well as in the environmenta l lawyers.
Chairman Holifield. We have had lawyers working on this from the Atomic Energy Commission, the Joint Committee, the  legal staff of this  committee, the In terio r Department, the  Office of Management and Budget, and the Antit rust Division of the Department of Justice, all s itting around the table. And if you think  it  is fun  to preside over about 12 or 13 lawyers and tr y to resolve something, try it sometime. But we did work it out.
Thank  you very much for your testimony, Mr. Simpson.
Now we are going to have another distinguished gentleman as our next witness, Mr. Carl Bagge of the National Coal Association.
Mr. Bagge, we want to welcome you to the committee. Some of us have had a chance to read your statement, and we want you to summarize it  without omitting important parts of it. I want to state, as I have stated many times in public, th at the greatest source of energy tha t we have on this continent is coal. All of the studies indicate that it  will be a most vital source of energy for the next 30 years and for decades and possibly generations to come, because nature  has endowed us with such a plentifu l supply of coal. Being awrare of its v ital necessity to support the standard  of living and the industrial production of this Nation, this committee is going to give every consideration to tha t particular  area of research and development. As our oil supplies go down and we have to import more oil, and our gas supplies go down, and all predictions are th at they will go down, we will need to rely upon coal. Your testimony is going to be very valuable to this 

committee.

STATEMENT OF CARL E. BAGGE, PRESIDENT. NATIONAL COAL AS
SOCIATION: ACCOMPANIED BY JOSEPH P. BRENNAN, VICE PRE S
IDENT, PLANNING ; AND JOSEPH W. MULLAN, VICE PRESIDENT,
GOVERNMENT RELATIONS

Mr. Bagge. Mr. Chairman, thank you very much for  those comments. I might say th at the  American coal industry welcomes this very fine statement tha t you have made regarding  the  role we can play.
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I  would l ike,  i f I  may, Mr.  C ha irm an , to  say that  I  am accompanied 
here bv Mr. Joe Brennan on m y rig ht , t he  vice pres ide nt of  economics 
and  p lann ing fo r t he  N ational Coal  A sso cia tion; and Mr.  J oe  Mulla n, 
who is vice pre sid en t of gov ern me nt rel ations and env ironm ental 
affai rs.

I  will  at tempt  to sum marize  my sta tem ent. Because thi s is such an  im
po rtan t th in g to  th e coal indu str y,  as you know, Mr. Ch air ma n------

Ch air ma n H olifield. I  do not wa nt  you to cu t y our tes tim ony any 
shor ter th an  is necessary. I t is a good  sta tem ent and it  wi ll all  be in 
the  record . B ut  it  is 30 pages.

Mr. Bagge. I  will  att em pt  to hi gh lig ht  it. I t  i s a lon g sta tem ent .
Res earc h and develop men t is one obvious key to the  fu ture  of coal 

in the Un ite d Sta tes . I t  is obvious th at  th e technologic al base  for  coal 
extraction , dis tribu tio n, conversion, and consum ptio n mu st be sound 
and  expand ing  i f Am eric a's ene rgy needs are  to  be satisfied.  I t  is  also 
trag ical ly  ap pa rent  th at  the pa st  neglect of research  in coal is one 
majo r reason fo r ou r cu rre nt  tech nologic al inadequacies which com
pou nd the  e nergy crisis.

Eq ua lly  im po rta nt  over  the  long run,  and pe rha ps  more  crucial  
in the  sho rt term,  are those  gover nm ental restr aints w hich  now inhib it 
the  coal indu st ry ’s ab ili ty  to p roduce  an d m ark et its product efficiently. 
For  example,  price con trol s even now in terfe re  w ith  t he  rapi d expan
sion of coal pro duc tion. Air  pollu tion reg ula tions  rule  ou t the  use of 
much  ava ilable  high -su lfu r coal, coal which is sore ly needed in an 
energ y-s hort Am eric a and  w hich  mu st be min ed and burned i f we a re 
to avoid an even grea ter cris is th an  we now have. Governmental po li
cies rel at ing to the  coal leases in the  W est  and  e xp lor ation  perm its  on 
wes tern  pub lic lan ds have ha lte d pla ns  to expan d the  indu str y into 
some of th e w orld’s rich est  ene rgy  reserves.

In  both the shor t run  and  the  lon g run,  therefore , we need govern
men tal policies  which help coal to meet the  dem ands of a rapidly 
gro wing  and ene rgy -in tensive society . We need a sou ndly conceived 
gov ernmenta l fra mewo rk wi thin which the  coal del ive ry system—the 
whole complex of coal minin g, tra ns po rta tio n and  use—can opera te 
effec tively  and efficiently. Th is is necessary if  we are to produc e the  
vas t quan tit ies  of coal which Am erica will  requir e to achieve ene rgy 
self-sufficiency.

Researc h and develop men t are  a par t of th at  system. But  t hey are  
by th ei r very na ture  len gth y processes. Pressin g ahe ad wi th coal 
R. & I), now is essentia l—it should have  sta rte d long ago. How ever, 
it  will have lit tle  imm edia te effect in terms  of added pro duction or 
energy sup ply .

On the  oth er han d, much can be done now in such areas as environ
menta l con trol, pri ce reg ula tion, surfa ce  minin g leg isla tion, and  the  
tax str uc ture  to  insure  the  orde rly  e xpa nsion of  coal cap aci ty so t hat  
the  tech nolo gies  which  we are  now begin nin g to develop at  an accel
era ted  pace will do the  Natio n th e most good.

These comm ents are  n ot intend ed to  d en igr ate  the  p lace  o f r esearch  
and deve lopm ent. They are  intended, however, to place  it  in prop er  
perspective. In  short, we must  no t become mesmerized by the  pote nti al 
fo r coal R. & D. and  neg lec t the ur ge nt  need of the  Am eric an coal 
indu str y to  survive and  to  grow.  T oday th is is th e real issue—the  issue
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which is c ent ral  to ou r continuat ion  a s a major  in du str ia l pow er c apa
ble of main tai nin g ou r his tor ic com mitment to huma n dign ity  an d to 
world  peace.

I t  is in th is con tex t—th e con tex t of ene rgy  self-suffic iency fo r in 
du st rial  Am eric a—th at  we wish  to  discuss the research an d develop 
ment needs of the coal indu str y over the  rem ain der of th is cen tury. 
In  m y prep ared  t ex t on pag e 3, we have a discussion there  of the coal 
research record. I  m igh t say ju st  very brief ly t hat  the Fe de ral Go vern
me nt has h ad  a  s ad record  o f s up po rt or  n on supp ort fo r coal research 
and deve lopment. At tac hed to  ou r for ma l sta tem ent as an exhib it is 
a lis tin g of the  fu nd ing of the  Office of Coal Research fo r the  pa st  
10 years. I t  is in ter es tin g to  not e th at  only  in the pa st  ye ar  or  two  
has t he  OCR bu dget begun to reach effective levels. P ri or to th at  tim e, 
moneys allo cate d to  OC R were  so minuscule th at  the  prog ram of the 
agency  could never  be pu rsu ed as logic  and  ex perim ental  resu lts  wo uld 
dic tate.

On p ages 3,4, 5, and  6, we go on and t ry  to  de mo nst rate how, because  
of lack  of fund ing , very vit al pro jec ts which were  brou gh t up to the  
po int where they could have been demo nst rated sim ply  were not dem 
onstr ate d because of the  la ck of such fund ing . W ha t is needed, a need  
which is acu tely  fe lt by you, Mr. Ch airma n, and your  colleagues  and 
sponsors of II.R.  11510, i s a sh arp reve rsal  of  ou r past record  on coal 
rese arch and  developmen t. W e must  have a determ ine d and accelerated  
prog ram to  provide  a sound te chnologica l base fo r coal expansion. We  
mu st make up fo r the inaction of  the  past and move rapi dl y to  meet 
the  cont ingencies of the fu tur e.

Th is is a  t ime  f or  fo rg ing those insti tut ion s which will  meet Am er
ica ’s futur e energy needs. W e reg ard  E RDA as  an org aniza tio n which 
wil l do t hat  fo rg ing o f those ins titu tions.  T o do  so, we m ust  learn  f rom  
ou r pa st but more im po rta nt ly , we mus t be p repa red to forg o ing rained  
trad iti on  in o rder to  fashio n those instru me nts  which will be  responsive  
to the f utur e and n ot  merely mirror s o f th e p ast . Th e cha llenges  ahea d 
wil l requir e new th inking , new ins tituti ons, and a new gov ern me nta l 
response  to the  questions posed by researc h and deve lopm ent.  We in 
the Americ an coal indu str y,  Mr. Ch airma n, believe t hat  H .R . 11510 is 
one con stru ctiv e ap pro ach towa rd fas hio nin g a na tio na l researc h and 
develop ment insti tu tio n capable of meetin g the cha llenges  of the  
1970’s and  1980’s and  beyond.

A t page 7, Mr. Ch airma n, goi ng into pages 8 and 9 and  10, is a 
discussion  of the  r esearch policy. Let me ju st  say th at  the sponsors of  
H.R . 11510 hav e set  fo rth a clearly defined goal  fo r ene rgy  rese arch 
and deve lopm ent. I won 't rea d the  words, they are set fo rth here.  But  
let  me say th at  we wou ld only  sugges t th at there  sho uld  be add ed a 
tim efr am e wi thin which ene rgy  self-sufficiency, or  at  lea st the  capa 
bil ity  fo r ene rgy  self-suffic iency, should  be atta ine d.

We  would al so sug ges t two othe r goals which sho uld  be incorporat ed  
into the legisl ation.

STATEM ENT OF GOALS

Ch air ma n H olifield . You are no t suggest ing  th at  a tim efr am e be 
pu t in to t he s ta tu te b ut  ra th er  into  the  re po rt  ?

Mr. Bagge. We would suggest, at  l eas t we res pectfull y suggest , Mr. 
Ch airma n, th at  i f ou r goa l is indeed ene rgy  self-sufficiency, we t ry  to
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define th at  in orde r to say as a mat ter of na tio na l policy, we want to 
at ta in  the  capabi lity fo r self-sufficiency wi thin a defined timeframe. 
This, the n, gives it  a n elem ent of urg ency and a kind  o f commitmen t 
th at  has been  lac kin g up  to now. We  sub mit  thi s, of course, fo r the  
com mit tee’s cons ideration.

Ch air ma n I I olifield. O f course, the  P resid en t has done  this , h asn’t 
he?

Mr.  B agge. li e  has; tha t is corre ct.
Ch air ma n H oltfield. An d the committ ee is certa inl y in fav or  of 

se tting  a goa l now. The ques tion  would  be wh eth er you would wr ite  
th at int o a permanent sta tu te  or wh eth er you would set  th at  goal in 
your  objec tives.  I  have no str on g fee ling on th is and would  be gla d 
to discuss wi th y our law yers as to how th is  can be obta ined.

Mr. Bagge. Than k you, Mr . C hairm an.
We  also respectfully sug ges t two  othe r goal s fo r the  committ ee’s 

con sidera tion  which we believe could be inc orp ora ted  into th is legi s
lat ion . One  is tak en from leg isla tion pend ing  befor e the  Senate. Th is 
leg isla tion p rov ide s fo r a p rogram  which w il l:

* * * develop the  technology and information base necessary to supplement 
development of the widest possible range  of options available  for fut ure  energy 
policy decisions by aggressively pursuing research  and development program s 
in a  wide varie ty of  energy technologies.

The oth er goa l of  na tio na l pol icy  we sub mi t should  aim  to :
• * * develop the  technology to use abunda nt resources where possible in 

place of scarce  resources  in orde r to insu re the optimum util izat ion of the 
totali ty of our resource base.

In  short , we suggest as the  overa ll goal fo r research  and develop
ment policy the fol lowing:

National energy research and development policy should attem pt to achieve 
the  optimum production and use of our vast coal base in an environmentally ac
ceptable way in forms designed to maximize consumer value, ext rac ted  in the 
most efficient manner consistent with the heal th and safety of the  workers in
volved, within  the  context of our  free enterprise system.

Coal is an obvious choice fo r research and develop ment on an  ex
panded scale. Tt is our most abun da nt,  Mr.  Chairma n, as you said in 
your  comments, ou r most  ab un da nt  foss il fue l reserve . I t  is loca ted 
in qu an tity in or  n ear pra cti ca lly  every  par t of  th e Nation . W e know  
how to m ine it, move it, and consume it.  Coal can be used in i ts origin al 
solid  form  to  make h ea t a nd/o r e lect ric power. I t  can also be  convert ed 
into liquid  or gaseous forms  fo r use in the  modes most po pu lar in 
to da y’s society .

Bu t most im po rta nt ly,  coal give s us an alt erna tiv e to  Midea st oil. 
The huge rese rve of coal pro vides us wi th the  muscle  necessary to 
forgo  the  dang er  and  the  hu mi lia tio n of  for eig n dependency and  to 
re ta in our progress  at  home and  ou r po stu re abro ad.

SEL F-S U FFIC IE N C Y

Ch airma n I Iolifield. I  believe you are  st riking  the  nai l righ t on 
the  head. Th is country  can not live  on the whims of  Middle Eas t 
sheiks who have no reg ard  fo r an ything  except ge tti ng  all th at the 
traffic  will  bear . La st yea r, 1972, we im ported between $6 and $7 bil-
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lion wo rth  of oil fro m overseas. We  pred ict ed  th at , if  del ive red , it  
wou ld run  $9 bill ion  at  the  prices o f 1972, but you and  I  bot h know t hat  
those pric es have doubled. Oil th at  was $3 a barre l is now aro un d $6 
or  $7 a bar rel . Th ere fore,  the  predict ion  th at  in 1980 we wou ld hav e 
to  i mpo rt $22 bil lion worth  of oil means, at  t od ay ’s p rices, $44 billi on  
ann ually . An d th is  country  can not  sta nd  th at  type  of outflow of  th e 
dol lar . We a re going to  have to solve th is ene rgy  p roblem sta nd ing on 
ou r own feet , an d not  on ou r knees wi th our arm s raised  in a p lea  fo r 
mercy, which will  no t be given us from the  fina ncial sta nd po int.

We  have to make coal work, we have to mak e nuclea r work,  we have 
to  exp loit  every availabl e resource, ind igenou s or  under ou r con tro l, 
so we will  not  have  the  situ ati on  th at  we have  today.

Mr.  B agge. Yes.
On pag e 9, M r. Ch airma n, in the  th ird par t of ou r pape r, we hav e 

the resea rch struc tur e.
In  at tempt ing to  ana lyze  H.R.  11510 we measure d it  again st wh at  

we cons ider  to  be the  id eal  r esearch and dev elop ment pro gra m.  Below 
we have outlin ed concep tua lly wh at such  a prog ram should  be :

As a r esearch need  is seen o r a nt ici pa ted , techn ica l and economic as
sessm ents should be mad e of the various options to  meet it. Where 
tech nical deficienc ies exis t, researc h and develop men t sho uld  be un 
derta ken on those  opt ions which hav e the bes t probabili ty of  success 
wi thin the  tim efr am e req uired.  Res earc h and develop men t resources 
should  be alloca ted  on the  basis of the  in ten sit y of  the p rob lem  a nd  on 
the effort needed to deve lop the req uir ed tech nology—ag ain  wi thi n 
the tim efram es fo r such deve lopm ent.  C are ful  control  should be m ain 
tained  so th at  the pro gra ms  are  directed  at  me aning ful  tar ge ts,  th ei r 
pro gre ss is sa tis fac tor y, and  th ei r tr an sf er  t o the  pr ivate sector expe
dited.  A  r esearch concept such as this  requi res , i t seems to u s :

A centr al con trol  agency capable of m aking  in formed, unb iase d and 
fars ighted  decisions.

Sufficient su pp or t fo r the agency so its  decis ions can be tra ns la ted 
int o so lid research  program s.

An  ad equate fu nd ing level.
Close coo peratio n, and I  wou ld like  to underscore th is,  if  I  may , 

Mr. Ch airma n, close cooperatio n wi th the indu str ies  involved as well 
as wi th othe r go ver nm ental agencies .

Th is ana lys is leads us to su pp or t the  cre ation  of  a centr al energ y 
rese arch and  dev elopment  admi nis tra tio n. We believe th at th is  ad 
minist ra tio n mu st be a sep ara te gov ernmenta l body whi ch include s 
all of the prese nt gover nm ental agencies involved in ene rgy  research 
an d deve lopm ent. Th is agen cy could be com pletely  ind epe ndent, or  it  
could be a p ar t of  a De pa rtm en t o f En ergy  a nd  Natural  R esources , as 
has been suggested by the admi nis tra tio n. I  wa nt  t o say th at  o ur  ap 
pea rance here is based on a resolu tion  adop ted  by the  Na tional Coal 
Ass ociatio n’s board  of  dir ector s at  a meetin g here in Wash ington  
abo ut a m onth ago. W ith in  th is researc h agency, the re  should be sepa
ra te  bu t equal agencies fo r the  ma jor  sources of  energy. An d may I 
underscore th at , th at wi thin ER DA, there sho uld  be separat e bu t 
equal agencies fo r the majo r sources of  ene rgy . I res pectfully mu st 
dis sen t from the  sta tem ent made by Mr. Sim pso n, which seems to
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sugges t that  there sh ould be no or ganiz ati onal str uc ture  as the b ill now 
provides, b ut  r at he r t hat  the  ad min ist ra to r sh ould be free to  adopt t his  
him self . We  res pectfully diss ent  from Mr.  Sim pson s tes timony  in 
th at  r egard , because we sincere ly believe, M r. Ch airma n, th at  th e idea 
of separat e bu t equa l agenc ies wi thi n ERDA is  necessary.

One such  agen cy, as suggested in H.R.  11510, should focus on coal, 
wi th a fund ing level on a pa ri ty  wi th nucle ar power. It s sta ll should 
be ch arged with coal developmen t much as th e cur rent  AEC  is  cha rged 
wi th nucle ar progres s. The hea d of the  coal agency should  repo rt 
dir ectly  to the  Ad min ist ra to r of the  overa ll ene rgy  rese arch admi n
ist ra tio n and not to  a nuc lea r or ien ted  su ba dm inist ra tor of  ER DA , 
and th roug h him  to  t he Pres iden t and th e ap prop ria te  committees of 
the Congress.

The objective of thi s ad mi nis tra tio n wou ld be to ca rry  on research  
and develop men t in energy th roug h all of  th e steps necessary to dem
on str ate  commercial  feasib ilit y. It s various agenc ies wou ld be both 
empowered to uti lize in-house cap abi liti es,  such as  those o f th e Bu rea u 
of  Mines  and the  Na tional Laboratori es,  and to contr act—an d may  I 
und ersc ore  th is because of  its  cr itic al importance  to the coal in du str y— 
and to co ntr ac t on the  outs ide wi th cap able pub lic and  pr ivate re 
search agenc ies, much  as the  prese nt Office of  Coal Research has  been 
doi ng a nd  op erat ing as a co ntr ac tin g agency. We think  t hat  th e flexi
bi lity th at  is pro vid ed in the cu rre nt  met hod  by which the Office of 
Coal Rese arch  on  i ts very  m inuscule  b udget is a very  effec tive ingred i
en t to  ou r pr og ram under E RDA.

Ch air ma n H olifield. T hat  I  believe  is  incorp ora ted  in the bill.
Mr.  Bagge. Yes, it is. The au thor ity  is the re,  bu t we believe th at  

contr act ing , because t he  g reat  success  we have had, such success as we 
have had has come, we bel ieve, from pr iva te contr ac tin g wi th pr iva te  
contr act ors  and  we hope th is will be purs ued v igorously  und er  ER DA .

Be gin nin g a t p age  12 and  go ing  on fo r thre e o r f ou r pages,  we begin 
the ana lys is of H.R.  11510 . We  wa nt  to say only th at  in our opinion , 
the sponsors of H.R. 11510 deserve t he  c omm endation of  the Congress 
and  t he Am eric an people.  I t  pr ovides the  basic forw ard  t hr us t fo r th e 
type  of  cen tra lized Government  rese arch and  developmen t pro gra m 
which, prop er ly  implemente d, will  make possible the  ty pe  o f q uan tum  
jum p in  techn ology which Am erica so so rely  needs.

The basic str en gth of th is leg islation  is high lig hte d in the  firs t 
cha rge  to th e A dm in ist ra to r of th e new agency.

Th is cha rge  m akes possible a conceptu al att ack on A me rica’s energy 
research  and developmen t needs. I t  cen tra lizes fo r the firs t tim e the  
R. & D. program s of the  Fe de ral Government  re la tin g to  energy.  It  
will allow  avail ab le research  resources to be balanced with na tional 
needs.

For  too many years  such centr ali za tio n was missing. The  var ious 
agencies of Government  foug ht  fo r the  scant ava ilab le fun ds.  More
over no sing le agen cy could  assume researc h and developmen t resp on
sib ili ty  on a na tio na l scale in  orde r to  make t ru ly  mean ing ful  decis ions.

We are  p ar tic ul ar ly  p leased t ha t H.R.  1151 0 des igna tes an Assis tan t 
Adm inist ra tor fo r Fossil En erg y. To us this  means the sponsors recog
nize  t hat  t he  fossil  fuel  resou rces of  th e Un ite d Sta tes—most  partic u-
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la rly the coal resou rce—are, and should  be, on a par  wi th nucle ar 
energ y as the  tw in  pi lla rs  upo n which energ y self-sufficiency  fo r ou r 
Na tio n must be buil t. Such a pa ri ty  between  the  fossil  a nd  th e nuc lea r 
resource  is long  overdue.

In  t he  int ere st of  time, I  migh t j us t say the rest of the  pa pe r dea ls 
wi th a n um ber  of  di ffe ren t top ics.  On p age  19, we go into coal rese arch 
an d developmen t pr ior ities . Because of its  sin gu lar importance , I 
wou ld like to  presume  upo n the tim e of the committ ee to tak e only 
one o f those  and  discuss i t w ith  you i f I  may.

The establ ishment of  ER DA will not , in a sh or t time, rem edy  all 
of the shortco min gs of past researc h and development  policies. Ho w
ever , we can and  m ust  est abl ish  re sea rch  goals, define pr iorit ies  needed 
to achieve them, and allocate  th e necessary  resources. II. R. 11510 ves ts 
th is  au thor ity  in the  A dm inist ra tor . Fo r the guidan ce of  th e com mit
tee, and hopef ully fo r the  eventual guidance  o f the  Adm in ist ra to r of 
ER DA, we suggest  the fol low ing  rese arch pr io rit ies fo r the coal in 
du str y—prior ities  which are  necessa ry to  permit th e m aximum u til iza
tio n of  o ur  v ast  coal resource  base. He re we go int o a number of p ri 
or itie s—liquefa ction, ga sific ation, inc rea sin g the  power system s a nd  so 
on. Bu t if  I may, because it  is g reat ly  misun derstood,  on pag e 20 a nd  
21 ,1  will sim ply  h ig hl ig ht  the cri tical importance o f minin g research .

Pr od uc tiv ity  in coal mine s has been in a pe riod of subs tan tia l de
cline s ince 19G9. In  p ar t, th is was caused by the  Coal Mine H ea lth  and  
Sa fety  Ac t of th at  y ear , a nd  in pa rt,  by  th e simple a gin g of coal min
ing  tech nolo gy which had  rem ained rel ati ve ly sta tic  since the 1950’s. 
Wha tev er  the  cause,  fu tu re  coal dem ands cannot be met wi tho ut a 
majo r new forw ard  th ru st  in ex traction  technolo gy. More im po r
tant ly , healt h and safet y are  com pel ling  forces behin d research wor k 
on minin g technolo gy.

Most  Federal  minin g rese arch is now ca rri ed  ou t by the U.S . Bu
rea u of Mines and is direct ed at  healt h and safet y prob lems, wi th no 
program s—no pro gra ms , Mr. Ch air ma n—designe d spec ifica lly to im 
prove efficiency. We believe th is h ealth  an d safe ty rese arch is  necessary, 
indeed it  is v it a l; we have  urged th at  it  be exp and ed.  By  the  same 
token,  we a lso urg e the in iti at ion of rese arch pro gra ms  on  p roduction  
tech nology  w hich  would , w ith in st rict  hea lth  and safet y requirements, 
imp rove the efficiency of coal m ining  in th e U ni ted S tate s.

There  are  obvious areas where such ac tiv itie s would be frui tful . 
Autom ated minin g systems are  sorely needed. Tr an sp or t of  coal  fro m 
the  mine face  must  be m ade t ru ly  continuous. Ou r so-called co ntin uous 
min er, Mr. Ch air ma n, opera tes  con tinu ous ly fo r only 5, at  the  most , 
perce nt of the  time. Advan ce roo f s up po rt and dust sup pressio n meth
ods would imp rove both saf ety  and efficiency. More rapi d tunn el ing 
would shorten  mine  de velopm ent  tim e a nd reduce both  cap ita l and o p
er at in g costs. Im proved  methane  con trol , espec ially if  don e in  advance  
of min ing , would  add  to  bo th safet y and p rodu ct iv ity  of  the  coal mine. 
Re lat ive ly new minin g systems, such as long-w all and sho rt-wa ll, 
must be perfected and appli ed  where saf ety , geology,  and economics 
indica te. Fina lly , we mu st move to deve lop tech nology  to reco ver * 
dee per  e astern  coals  a nd  t he  thick  u nd erg round seams o f the  W est.  I t 
is evidenced th at  an inc rea sing sha re of  o ur  fu tu re  coal sup plies will  
have to come from thes e tw o areas.
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The Na tio na l Coa l Associa tion  has sugges ted  to the Congress  on a 
numb er of  occasions  sev eral  u nderg round tes t co al mines. These mines 
would pe rm it the tes tin g o f new or  impro ved  m ini ng  concepts wi tho ut 
impedin g cu rre nt  opera tions or sub jec ting research work to comm er
cial pressures. Th e only  rea l place  to tes t minin g tech nolo gy is in a 
coal mine. The tes t min e perm its  th at  to be done  in an env ironment  
of  researc h, not comm ercia l opera tion s.

In  sum mary, it  is essentia l to un de rst an d th at wi tho ut sign ific ant  
mini ng  technology  breakth rou ghs it  does no t mat te r how ma ny won
de rfu l thi ng s can be done  with coal. I f  we cannot ge t it  out  of the  
gro und, coal  can neve r fu lfil l its  bri gh t po ten tia l.

To the  Congres s it  does not matt er  i f we f ind the  te chnolog y to the  
sign ific ant  l iqu efa ction-----

Ch airma n I Iolifield. M ay I ask you if  any  technology  bein g used 
any where  in the wo rld  i s superio r to the  A me rican tech nolo gy in the  
minin g of  coal  ?

Mr. Bagge. The  answe r to th at , I  thi nk , is no.

MININ G TECHNOLOGY

Ch air ma n I Iolifield. I n  oth er words, you are ta lk ing abo ut a very 
vigorou s program  to develop a b ett er  m ini ng  machine,  o r t echnology , 
whate ver  you m igh t call it?

Mr. Bagge. I t  is an int ern ati on al problem , Mr.  Ch airma n. We just 
rec ent ly hosted here  some weeks ago in Wash ing ton  a mee ting , an in 
ter na tio na l confe rence in coal research  w ith  a ll of  the  na tions o f W est 
ern  Eu rope  and Canada pa rti cipa tin g.  Th is is a need  that  i s n ot  only  
unique  to the  Un ite d State s bu t is tru e if  indeed  the  We stern wor ld, 
the  coa l-producing nat ion s of  t he  West ern  world  are  indeed go ing  to 
be able to pro vide, because the y are  blessed wi th most of the wo rld ’s 
coal resource  reserves, if  we, the  res t of  the  world , are  in fact  going 
to be able  to pro vid e the coal alt erna tiv e to Middle Eas tern  oil, no t 
only fo r the  Un ite d State s bu t fo r West ern  E ur op e as well. So t hi s is 
a commitmen t that  we are  making t og eth er  w ith  ou r bret hren  in  We st
ern  Eu rope  a nd  in Canad a. Bu t it  i s som eth ing  that  is  ig nored  today.  
My f ea r is , Mr . Ch air ma n, t hat  as we ta lk  of gasifi cati on and l iqu efa c
tion, the pub lic and  pe rha ps  even dec isionma kers  become so m esmer
ized by the exot ic ut iliza tio n of coal in  d iffere nt forms  t hat  we forget  
the basic  problem  of pro ductio n technolo gy. That  i s why  I  t hi nk  and  
we res pectfully sub mit th at  one of the indispensable elements of 
ERDA and  ER D A ’s cha llenge sim ply  has  to be to invo lve its elf  in 
minin g t echn olog y. Because wit hout th at  as th e e ssen tial pre dic ate , we 
are  no t goi ng to be able to produce the  coal, Mr. Chairma n, th at  we 
have to produce , the bill ion and  a ha lf  to ns th at are  called fo r by the  
Na tional  Pe tro leu m Council stu dy  by 1985, even befo re the  presen t 
cris is, to pro vid e the coal as trul y a mo the r fue l to be gasif ied and  
liquefied to su pp lant  or  t o at  leas t he lp in  the cu rre nt  pet roleum  and  
gas  s hor tages.

Ch air man  H oluteld. I  was ama zed  to  h ea r y ou say th at  ve ry lit tle  
money had been spent in th is field th at you are  ta lk ing abo ut, th at  
the fun ction  o f t he  Bureau of  Mine s has been mostly  in  th e h ea lth  and 
safet y area. Is  th at correct?
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Mr. B agge. Th at  is correct , Mr. C ha irm an. .
Ch air ma n H olifield. An d wh at am ount of  money is available fo r 

th is m ining  techn ology now in th e B ureau o f Mines ?
Mr. Bagge. In  fiscal year  1974, I  th in k we hav e a line item  th at  is 

som eth ing  like $7 mil lion  in  fiscal ye ar  1974. B ut  th is is th e f irs t b reak 
throug h th at  we have  ha d whe re the  Bu rea u of  Mines, in any me an
in gfu l w ay, is begin nin g to invo lve its elf  in  mini ng  tech nolo gy. The 
Burea u has prop er ly , because of the  leg itima te concerns of mine 
he alt h and saf ety , been focusin g on th at  are a, no t on ge tti ng  more 
pro duction  or  on ma kin g breakthrou gh s in  wh at we rega rd  tod ay as 
an obsolete m ini ng  technology.

Mr. Ch airma n, all we have done is t o autom ate  th e pick and shovel. 
Th e con tinu ous  m ining  machine is s imply  n othing  more th an  an au to
ma ted  pick and shovel. We have to look to the  new min ers , cre ative 
peop le th at  w ill come to ER DA to be ge tting  whole new appli ca tio ns  
to minin g and tun neling.

Ch air ma n H olifield . Ar e your  rese arch people in a pos itio n at  this  
tim e to advocate specific lines of engin eering an d develop ment which 
you feel w ould  improve th e p roduction  of coal ?

Mr. Bagge. Yes, we are. W e ar e invo lved  in some of  th at . You  know, 
there  is no t a gr ea t deal  of  research  done  by ou r mem ber com panies 
because of  the  low level of  profi tab ili ty of  t he  coal ind ustry . Bu t one 
or two  o f the la rg er  c ompanies  in ou r asso ciat ion are  in volv ed now in 
th is  very  area. But  w ith  more  f un ding , wi th a c ommitment to do thi s, 
we th ink it  can  be done.

But  th e answer  to  you r quest ion is yes, we have a  number  o f specific 
pro posals th at we have been op erat ing wi th ove r a numb er of  yea rs 
wi th very modes t fu nd ing which, wi th a new th ru st , can br in g th is 
abou t. I t  has to be brou gh t abou t. But  my concern is th at  if  ER DA 
does not  concern its el f wi th minin g tech nology , the n I  fear  th at  the  
gr ea t hope s we hav e fo r ga sif ying  and liq ue fying  coal in the next 
decade or  two w ill come to  nau gh t.

Ch air ma n H olifield. We ll, as y ou have said , you can not  l iqu efy  o r 
gasif y coa l if  you c ann ot ge t it  out o f the gr ound.

Mr. Bagge. Th at  is rig ht , Mr. Chairma n.
Ch air ma n H olifield . I  can see w here  p roduction  of  coal  is basic t o 

the be tte r u til iza tio n and  tr an sp or ta tio n of coal, wh eth er i t be th roug h 
pipelines i n liquefied form or in gaseous form .

Mr. Bagge. Yes sir .
Ch airma n H olifield. Th an k you  very much. Ha ve  you finished 

your  sta tem ent ?
Mr. Bagge. I  t hi nk  I  will  ju st  l et it  s it there , Mr. Ch airma n. I  was 

goi ng to read  som eth ing  from  the  conclusion.
Ch air ma n H olifield. Go ahead.
Mr. Bagge. May I  ju st  say  in conc lusion th a t the Am erican  coal 

indu str y supp or ts enthu sia stic ally, I  m ight  say,  based on my  con versa
tions  w ith  you, Mr. Ch airma n, fro m tim e to tim e, as you have c rys tal - 
ized th is  pro posal , H.R.  11510, wi th  th e sug ges ted  changes we hav e 
made . We  have  consistently  sup po rte d the basic co ncep ts o f thi s legis
lat ion  a nd  wi th the reserv atio ns whi ch we have  set fo rth in th is  tes ti 
mony we rem ain  enthu sia stic  support ers . I  might  say in conclusion.

2 5 -1 0 8 -7 4 ------ 6
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tha t we are very grateful to you, sir, fo r your leadership and we hope 
this bill will be repor ted out of committee and the greatest priority 
will bo attached, with the new urgency that  is needed, to th is legisla
tion.

[Mr. Bagge’s prepared statement  follows:]

Prepared Statement of Carl E. Bagge, P resident, National Coal Association

My name is Carl E. Bagge. I am pres iden t of the National Coal Association, 
whose members include the major coal producing and coal sales  companies of 
the  Nation. We welcome th is forum  to present testimo ny on a vita l national 
issue.

Research and development is one esse ntial  key to the fut ure  of coal in the 
United  States . I t is obvious th at  the technological base for coal extra ction , dis
tribu tion, conversion, and consumption must be sound and expan ding if  America’s 
energy needs are  to  he satisfied. It  is also trag icall y app aren t th at  th e p ast  neglect 
of research in coal is one major reason for  ou r c urr ent  technological inadequacies 
which compound the  energy crisis.

Equally imp orta nt over the long run, and  perh aps more cruci al in the  short 
term, are  those governmental res tra int s which now inhibit the  coal ind ust ry’s 
abil ity to produce and mar ket its produ ct efficiently. F or example, price controls 
even now inte rfer e with the rapid  expans ion of coal production. Air pollution 
regulation s rule out the use of much available high -sulfur coal, coal which is 
sorely needed in an energy-short America and  which must be mined and burned 
if we are  to  avoid an even gr eat er cris is tha n we now have. Governm ental policies 
rela ting  to the  coal leases in the West and explorati on permits on W estern  public 
lands have halted plans  to expand  the ind ust ry into some of the world’s riche st 
energy  reserves.

In  both the short and the long run, there fore,  we need govern mental policies 
which help coal to meet the demand s of a rapid ly growing and energy-intensive  
society. We need a soundly conceived g overnmental framew ork within  which the 
coal delivery  system—the whole complex of coal mining, tran spo rtat ion , and 
use—can op erate  effectively and efficiently. Thi s is necessary if we are to produce 
the  vast  qua ntit ies of coal which America will requ ire to achiev e energy self- 
sufficiency.

Research and development are a pa rt of th at  system. But  they are  by the ir 
very na tur e lengthy processes. Press ing ahead with  coal R. & D. now is essen tial— 
it should have sta rte d long ago. However, it will have lit tle  immediate effect in 
terms  of added production  or energy supply.

On the othe r hand,  much can be done now in  such areas as enviro nmental con
trol, price regulation, surfa ce mining legislation and the  tax struc tur e to insure 
the order ly expansio n of coal capacit y so th at  the technologies which we are  
now beginning to develop at  an accelerated pace will do the Natio n the most 
good.

These comments are not intend ed to denigra te the place of resea rch and de
velopment. They are  intended, however, to plac e i t in proper  perspective. In short, 
we must not  become mesmerized by the potential  for coal R. & D. and  neglect 
the  urge nt need of the American coal industr y to  survive and  to grow. Today 
this is the real issue—the issue which is cent ral to our continuatio n as a majo r 
indu strial power capable of mainta inin g our  historic  commitment to human 
digni ty and to  world peace.

It  is in this  context—the context of energy  self-sufficiency for industr ial 
America—th at  we wish to discuss the  rese arch  and development needs of the 
coal in dus try over th e remainder of this  century.

I . T H E  COAL RESE ARCH  RECORD

The Federal Government has  a sad record  of suppo rt—or nonsup port—for 
coal r esearch and development.

Attac hed as an exhibit is a list ing  of the  funding of the Office of Coal Research 
for the past 10 years. It  is inte res ting  to note th at  only in the  pa st year  or two 
has the  OCR budget begun to reach effective levels. Pri or to th at  time, moneys 
allocated to OCR were so m inuscule  th at  the progra m of the agency could never 
be pursued as logic and experimen tal resu lts would dictate .
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There are several examples of this. In 1968, labo rato ry resea rch on a promis
ing liquefaction  process developed by Hydrocarbon Research, Inc., and spon
sored by OCR, was completed. Proposals were developed for the construction  
of a pilot plant , but for lack of funds OCR had to discontinue  this plan t. Had  
it been continued it  is quite probable  th at  we would now have the technological 
information necessary to cons truct  a proto type pla nt th at  could produce fuel 
oil from coal. This  would offset the major th reat  posed by the cutoff of oil ex
por ts of Arab nations  because of U.S. interna tional  policy.

Further,  because of a lack of funds, the solvent refined coal process, now in 
the pilot plant stage unde r a contrac t with  the Pit tsburgh and Midway Coal 
Mining Company, remained in a sta te of limbo for  5 years. In other words, a 
pilot plant was buil t and successfuly demonstra ted. However, lack of proper  
Again, as in the  case of the H-Coal process, for lack of a few million  dollars 
a 5- or 6-year delay was incurred.

Finally, within the pas t several  weeks, a vessel of the U.S. Navy actually  oper
ated  on a liquid fuel oil made from coal. This  fuel oil was developed under an 
OCR co ntract with  the  FMC Corporation in a pilo t p lant  in Princeton, N.J. Th at 
pilot plant was built  and successfully demonstra ted. However, lack of proper  
fund ing prevented bringing that  plant through the  demonstra tion phase to the 
point  of commercial viabil ity, and so valuable  years were lost. The Bureau  of 
Mines’ coal r esea rch record  revea ls the same unf ortunate  pat tern . Years of neglect 
were followed by a spurt of crisi s spending  af te r the passage of the Coal Mine 
Hea lth and Safety  Act. This  desirable spending is lim ite d: It  can only be used 
for  hea lth  and safety, and not  to  improve the  actu al mining  technology for  coal, 
notw iths tand ing the dramat ic drop in productiv ity in recent years.

An expanded research and development program on mining is an absolutely 
necessary technology. We will discuss this in more depth  late r, but  let  us note 
here that  had the  Bureau of Mines an d the Office of Coal Research been given the 
mandate  to develop new coal mining technology, th e coal industry  would be much 
more able to respond to today’s crisis by producing gre ate r amounts of coal. Our 
present coal mining technology is the technology of the  1950's. I t is completely 
unequal to the demands which we foresee in the 1980's and beyond. The  Congress 
and the American people must recognize th at  as we develop the technology to 
use coal to a much gre ate r degree we must  have a para llel  technology to permit 
the  more efficient and the sa fer mining of al l the  coal we will need.

The result  of past apathy is clearly  evident in our  time of energy crisis. 
The coal industry  today should be able to move to meet its  grea tly increased 
responsibiliti es not only to domestic consumers but also to those of our  allies 
abroad,  par ticu larly Japan and those other nations  har des t hit  by the  Arab oil 
embargo. Unfortuna tely,  coal lacks, among other things, an adeq uate  techno
logical base to do so. Today at  every stage of the coal system—mining, distr i
bution, conversion, and  ult imate  consumption—great technological barrie rs im
pede coal growth. It  is interesting to specu late what could have happened  if a 
para llel and balanced research and development program on coal production, 
distr ibution, conversion, and consumption had been launched in 1954 w’hen our 
massive nationa l commitment to nuclear resea rch and development was made. 
This is not in any way to denigrate  the nuc lear  program. It  is only to suggest 
that  coal is one of the major reserves of energy to which we must look, a reserve  
with  the potentia l to j ust ify  a research and development program on a scale com
para ble to the  nuc lear program.

Inadequate technology was tolerable in an  America characte rized by energy 
abundance . We could afford to p ermit our larges t foss il fuel resource to  stagn ate  
in terms of technological capabi lity. We could ignore  the rewards  which would 
flow from an expanded and successful research and development program.  B ut we 
can no longer, in our  present environment of scarcity—yes, of crisis—continue 
such a wasteful  and shortsighted natio nal policy. Nor can we in the decades ahead 
continue  in the  pattern of the past.  Rather,  we m ust now optimize a ll of our  re
maining energy resources in  order  to maintain both o ur domestic liv ing s tandar ds 
and our present an d po tenti al inte rna tion al commitments.

Wha t is needed—a need that  is acutely fel t by the sponsors of H.R. 11519— 
is a  sharp reve rsal of ou r past  record of coal research  and development. We must 
have a determined and accele rated program to  provide a sound technological base 
for  coal expansion. We must make up for  the  inac tion of the past and  move 
rapidly to meet the contingencies of the future .
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This is a time for  forging  those ins titu tion s which will meet America’s fu ture 
energy needs. To do so we must learn from our  past but  more importantly , we 
must  be prepared  to forgo ingra ined tradit ion  in order to fashion those ins tru
ments which will be responsive to the fut ure  and not merely mir rors of the past. 
The challenges ahead will require  new thinking, new institutions, and a new’ gov
ernm enta l response to the  questions posed by resea rch and development. We 
believe th at  II.R.  11510 is one constru ctive  approach toward fashioning a nat iona l 
resea rch and  development inst itu tion capable of meeting the challenges  of the 
1970’s and 1980’s and  beyond.

n .  RES EARCH  POLICY

The sponsors of H.R. 11510 have set for th a clearly  defined goal for  energy 
resea rch a nd development in these w ord s:

“The Congress hereby declares th at  the  general welfare and the common 
defense and secur ity require effective action  to develop and increase the 
efficiency and reliability  of use of all energy sources to meet the  needs of 
present and fu tur e generat ions, to increase the  productivity  of the  natio nal 
economy and stren gthen its position with regard to internatio nal  trade, to 
make the natio n self-sufficient in energy and to advance the  goals of res toring, 
protecting and enhancing environmental qua lity .” (Emphasis  added.)

To that  wre would only suggest th at  there should be added a time frame within 
which energy self-sufficiency, o r a t lea st the capability  for energy self-sufficiency, 
should be atta ined.

We would also suggest two other goals w’hich should be incorporated into the 
legislation. One is taken from legis lation pending before the Senate. This  legisla 
tion provides fo r a program which w il l:

“* * * develop the technology and information base necessary  to supplement 
development of the  widest possible range of options avail able  for  fut ure  
energy policy decisions by aggressively pursuing  research and development 
programs in a wide var iety  of energy technologies.” (Emphas is added.) 

The other goal of  national policy should aim t o :
“* * * develop the technology to use abunda nt resources  where possible in 

place of scarce  resources in orde r to insure the optimum utili zation of the 
totali ty of our  resource base.”

In short,  we sugges t as the  overall goal for  resea rch and development policy 
the following :

“Nat iona l energy resea rch and development policy should atte mp t to 
achieve the optimum production and use o f our vas t coal base in an environ
menta lly acceptable way in forms designed to maximize consumer value, ex
trac ted  in the  most efficient man ner consisten t w’ith the  hea lth and safety of 
the workers involved, wi thin  the  context of our f ree en terp rise  system.”

Coal is an obvious choice for resea rch and development on an expanded scale. 
It  is our most abundant fossil fuel reserve. I t is located in qua ntity in or near  
prac tical ly every pa rt of the nation . We know how to mine it, move it, and con
sume it . Coal can be used in its original solid form to make hea t an d/or  electric 
power. It  can also be conver ted into liquid  o r gaseous forms for use in the modes 
most popular in today’s society.

But most im portantly,  coal gives us an alt ern ative to Mideas t oil. The huge re
serve of coal provides us w ith the muscle necessary to forego the danger and the 
humiliation for foreign dependency and to ret ain  our  progress at  home and our 
posture abroad . Properly developed, America’s coal can become a guarantee to 
our  allies th at  they need not fear  the long-term th reat  of blackmail aimed at 
forcing them to adopt foreign policies no t in th eir inte rest .

Thus, in provid ing a resea rch and development program which will help to 
make the  Nation self-sufficient in energy, H.R. 11510 provides a goal for those 
charged with energy resea rch and  development and sta rts  the Nation toward se
cure energy abundance.

m .  RESEA RCH STRUCTUR E

In attempting  to analyze H.R. 11510 we m easured it aga inst what we consider 
to be the ideal research and development program. Below we have outlined 
conceptua lly what  such a p rogram should  b e:

As a research need is seen or anticipa ted, technical and economic assessments 
should be made of the various options to meet it. Where technical deficiencies 
exist, resea rch and development should be undertaken on those options which
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have the best probability  of success with in the time fram es required. Research 
and  development resources should be a lloca ted on the basis of the  in tensity  of the 
problem and on the  effort needed to develop the  required technology—again  
within the timeframes for  such development. Care ful control should be main 
tain ed so that  the programs are  direc ted at  meaningful targets,  the ir progress 
is satisfac tory , and  the ir tra nsfer  to the  privat e sector  expedited. A resea rch 
concept such as thi s r equir es:

A cen tral  control agency capable of making informed,  unbiased and  fa r
sighted d ecis ions;

Sufficient support for the agency so its  decisions can be trans lat ed  into 
solid re searc h p rog ram s;

An adequ ate fu nding level; and
Close cooperation with  the  industries  involved as well as with  other 

governmental agencies.
This analysis leads us to support the  creation of a cen tral  energy resea rch 

and development adm inist ration. We believe th at  this adm inis trat ion must be 
a separat e governmental body which includes all of the  present governmental 
agencies involved in energy resea rch and development. This  agency could be 
completely independent, or it could be a pa rt of a Department of Energy and 
Na tur al Resources, as has been suggested by the  adminis trat ion.  Within the 
resea rch adminis trat ion,  however, the re should be sep ara te but equal agencies 
for the major sources of energy. One such agency, as suggested in H.R. 11510, 
should  focus on coal, with a funding level on a parity  with  nuclear power. Its  
staff should be charged with  coal development much as the cur ren t AEO is 
charged with nuclear progress. The head of the  coal agency should repo rt 
directly to the  adm inistrato r of the overa ll energy resea rch adm inis trat ion  
and through him to the Preside nt and  the  appropriate committees of the 
Congress.

The objective of this  adm inis trat ion would be to car ry on research  and  
development  in energy through all of the steps  necessary to demonst rate com
mercial feas ibility . It s various agencies would be both empowered to utilize 
inhouse  capabilities,  such as those of the  Bureau  of Mines and the  National  
Laborator ies, and  to contrac t on the outside with capable  public and  priv ate 
research  agencies.

H.R. 11510 is a major move in  this  direction. It  does, in  fact, establish  an En
ergy Research and Development Adm inist ration and sets up a special section in 
th at  adm inis trat ion  for  a head of a fossil fuel  resea rch group. We suggest, how
ever, that  as the  agency gets under way those  programs now conducted by the 
present coal resea rch agencies; that  is, the Office of  Coal Research, the  U.S. Bu
reau of Mines, and the  Environmental Protection Agency, continue to function 
unt il they can be tr ansplan ted.  These ongoing programs are of vita l intere st to the  
coal indust ry in such areas as gasification, liquefaction, mining, environmental 
control, et cetera . Any hia tus  in these  programs or delay  in the ir fund ing could 
be fa tal  to the ir ear ly success.

This analysis of the  ideal Government  agency deal ing with  energy resea rch 
and development leads us to discuss specific provisions  of H.R. 11510.

IV. H.B. 11 51 0

In our opinion, the  sponsors of H.R. 11510 deserve the  commendation of the 
Congress and the  American people. It  p rovides  the  basic forw ard th ru st  for the 
type of centralized Government research and development program which, prop
erly implemented, will make possible the  type of quantum jum p in technology 
which America so sorely needs.

The basic strength of this legislation is highl ighted in the first  charge to the 
adm inistrato r of the new agency, where he is  direc ted to  exe rcise:

“* * * cen tral  responsibility for policy planning, coordination, support, 
and  management of research  and development  programs respec ting al l energy 
sources, including assess ing the requirements for  research and development 
in regard to various energy sources in rela tion to near term and  long range 
needs, policy planning in regard to meeting those  requirements , und erta king 
programs for the  optimum development of the various  forms of energy  
sources, managing such programs and disseminating  information resulting 
there from .”

This  charge makes possible a conceptual att ack on America’s energy research  
and  development needs. It  centralizes for the  first time the  R. & D. programs  of
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the  Fed era l Government rela ting  to energy. I t will allow available  resea rch 
resources to be ba lanced with  nat ional needs.

For  too many years such cent ralization was  missing. The various agencies 
of Government  fough t for  the  scant  avai lable  funds. Moreover no single agency 
could assume resea rch and development responsibili ty on a natio nal scale in 
order to make truly meaningful decisions.

We are  par ticu larly pleased that  II.R. 11510 designates  an assis tan t admin
ist ra tor for fossil energy. To us this  means the  sponsors recognize that  the  
fossil fuel resources of the United States—most par ticula rly  the  coal resource— 
are, and should be, on a pa r with nuclear energy as the  twin pil lars  upon which 
energy self-sufficiency for our Nation must be built. Such a parity between the 
fossil an d the nuc lear resource  is long overdue.

We also believe that  it is desirable policy to sep ara te nuclear regulation  from 
atomic energy resea rch and development. The regu latory function of the  AEC 
does not really  belong in an agency charg ed with research  and development. 
It  may have been necessary in the early  days of the  Atomic Energy Commis
sion when there was a need for a very close rela tionship  be tween those charged  
with regulation and those charged  with development. But, no more. We think, 
therefore, th at  the  division of the two functions  is extremely desirable and will 
do much to enhance  the  credibility  and  the  effectiveness of both the  Energy 
Research and Development Administ ration and the  N uclear Energy  Commission. 

The legisla tion also wisely makes the Admin istrator responsible fo r:
“* * * asce rtaining the existence, progress and result s of other public 

and private research and development activities relevant  to the adminis
tra tio n’s mission and correlating its  own resea rch and development pro
gram s w ith such public and private a ctiv ities.”

Obviously there is a gre at deal of energy R. & D. going on in the privat e 
sector. If  i t can be correlated with the public R. & D., a  g rea t deal of redundancy 
can be avoided and maximum progress made toward the objectives of the  re
search and development admin istra tion.

We also support the  continuat ion of the  contrac ting  activitie s of the Office 
of Coal Research . This program has  been extremely desirable in shor tening 
the  resea rch and  development lead times and bring ing into  Government  service 
some of  America’s best nongovernmental resea rch and development inst itutions.  
We believe this act ivity should be con tinued in the new agency. In fact,  it should 
be strengthened in order to accele rate private research and development work 
unde r Government aegis and to provide for  the  sho rtes t possible technology 
tra nsfer time  as the new technologies are  developed.

We also support the  tra nsfer  of the  resea rch functions  of the Environmental 
Protection  Agency to the new Research and Development Administra tion. We 
believe this to be extremely desirable because the  R. & D. work of EPA is 
obviously essen tial to long term energy self-sufficiency. Ju st  as in the case of 
AEC, an agency cann ot effectively do both regu lation and research for the same 
industry . The temptation will always exist  to declare by regula tion that  the 
Agency’s research is successful.

On the othe r hand, ther e are  several  deficiencies in the pending legisla tion 
which we believe should be called to the atte ntion of the committee.

Fir st, we believe that  m ilita ry R. & D. should not be a pa rt of ERDA. We sug
gest the  t ran sfe r of this  function  to the  Department of Defense or to some other  
agency, perhaps even the  Nuclear Energy  Commission. We do not in any sense 
suggest cur tai ling mil itary R. & D. in energ y; in fact, we believe it should be 
expanded if necessary . However, a governmental agency charged  with civilian  
resea rch and development is inherently different from an agency charged with 
the  development of weapons and other things for use by the military. For  exam 
ple, a civilian  R. & D. program must opera te as openly as possible, with  maxi
mum dissemination of the inform ation  developed. On the othe r hand, nuclear re
search  and development for the  mil itary must operate within an atmosphere 
of great secrecy and limited access to desirable inform ation.  Further,  the  grea t 
need for civilian R. & D. must perm it the Adm inis trator an entirely free band 
in seeking whatever  funds  are  necessarv without having to determine his priori 
ties within  the context of some overriding mili tary  need.

Moreover, we do not believe that  the type of R. & D. ca rried  on by the  c ivilian 
agency is para llel  to any great degree with the type of R. & D. involved in mili- 
tar v applications.

Fina lly, the linking of the civilian  and the mil itary research and development 
programs would, we believe, have a detr imen tal effect on both. Of course, ERDA
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should, cooperate fully with  whatever agency hand les mil itary rese arch  and 
development on pa rticular  energy research  prog rams which the  mil itar y might 
need.

H.R. 11510 provides for no effective dialog between the privat e and the  public 
sector about resea rch and development. We stronglj’ recommend a top-level in
dus try policy advisory committee  to the agency. This  committ ee should be 
made up of top executives from the various pa rts  of the energy industr y. It  
should also provid e policy advice and industr y inp ut to the resea rch and de
velopment program, and should develop m ethods for the  orderly  and quick tran 
sition  of technology as it  is developed, to the  pri vat e sector. We believe tha t 
with out such a mechanism, much of the work of ERDA will be misguided and, 
even if successful, will be transf err ed to the  privat e sector more slowly tha n 
necessary.

We also strongly suggest  th at  the adviso ry role of the indu stry  committee  
be explicit ly set for th in such a way th at  the  Adm inis trator has  to rely ui»on 
the committee as tru ste d advisers. He should be required to consu lt pri or to 
the development  of general and specific researc h policies, as well as duri ng 
the  implem entation phase  of the programs which such policies dicta te. To be 
tru ly meaningful, therefo re, the  advisory comm ittee should be considere d an 
inte gra l pa rt of the  ERDA stru ctu re—a function  which is esse ntia l to the 
carryin g o ut of the ERDA responsib ilities.

There should also be. at  least initi ally , some type of cooperative progr am 
between ind ustry and Government  to bring into  the new ERDA organ izati on 
top-level scien tists, engineers, and othe r professiona ls from outsid e the  agency. 
This  would perm it the agency, especiall j’ in fossil fuel development, to  receive 
a major for wa rd impetus toward meeting the  vastly expande d challenges which 
the  prese nt energy situatio n imposes.

Final ly, we cann ot leave the  ERDA orga niza tion  with out  suggesting to you 
the qualif ication s we thin k should be requ ired  of the  people who will man 
the  organization. These were spelled out to Chairma n Ilolifield in our  let ter  of 
August 24. For  the record, I would like to submit the complete tex t of the letter, 
and I will summ arize it here  f or  the info rmation of the  committee.

We view the qualifications for top-level mana gement of ERDA to be as 
fol low s:

Fir st,  the people should be intim ately fam iliar with  both  the legislative  
app ropr iation process and with its  para llel s and adj unc ts in the execut ive branc h 
of Government.

Second, the  top-level policymakers should  be able to art icu lat e the broad  
policy needs and objectives of energy resea rch in our  society to Government, 
to the  research community, to the  Nation  at  large, and especially to those 
people who are  crucial to the  product ion and dis trib utio n and util iza tion  of 
energy and  not intim ately  involved wit h resea rch and development per  se.

Third, the  policymakers of the  new energy orga nization should carry  impec
cable man ager ial backgrounds and the willingness  to dedic ate themselve s to the 
fu tur e of ERDA.

Fou rth, it  would be desir able  to bring to the  new resea rch effort top-level 
manag ement with some capab ility in resea rch and development projec ts, al
though we do not  believe th at  this  is an abso lute necessity. It  is more im
por tan t, in our view, for top manag ement  to be people who possess vision, who 
can intera ct favor ably with  the various public and pri vat e ins titu tion s im
pinging  on research, and who will be tough  minded in establish ing research 
priorit ies and in defending them art icu lately  in both the  public and priv ate 
sectors.

At the next level of ERDA—th at  is. the level wher e the specific energy re
sources are  dea lt with—we believe th at  mana gement should possess some of the 
following q ual ificatio ns:

In coal, for example, we would recommend th at  the  head of the  coal or fossil 
fuel are a should have  the  conceptual view of the  coal industr y as an entity . 
This does not mean th at  he mus t be an exp ert  in coal research, necessarily, but  
ra th er  someone w’ho possesses a sufficient grasp on the  intri cacies of bringing 
th at  resourc e into  public use th at  he can esta blish  the necessary rese arch  and 
development priori ties.

Second, we believe th at  he  must have sufficient s ta tu re  to at tr ac t professsional 
personnel who enth usia stically  and with  single-minded dedication will car ry out 
the w ork of the coal resear ch function.
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Fina lly, he must be able  to sell the  coal researc h priori ty in  competi tion with  
all of the other priorit ies which will bear upon the  top leade rship  of the Federal 
resea rch and development  effort. He mus t art icu lat e it  within the  ins titu tional  
structur e, to Congress, to the execut ive b ranch , and the  publ ic a t l arge.

V. COAL RESEAR CH AN D DEVELO PME NTA L POLICY PRIORITIE S

Establi shin g ERDA will not, in a sho rt time, remedy all  of the  shortcomings 
of past resea rch and development policies. However, we can and  mus t establ ish 
resea rch goals, define prio ritie s needed to achieve them, and allocate  the neces
sary  resources. H.R. 11510 vests  thi s autho rity  in the Administ rator . For the 
guidance of the  committee, and hopeful ly for the  even tual guidance of the Ad
min istr ato r of ERDA, we suggest  the following  resea rch prio ritie s for the coal 
industry—prior itie s which are  necessary to perm it the maximum utili zation 
of our vast coal resources base. The specific allocation of effor t in each one 
will vary  with  time and will have  to be studied when the ERDA prio ritie s are  
eventually determined.

The following, however, are  resea rch priori ties  which we fee l at  this  time are  
essen tial to assure  the maximum cont ribution of the coal industry to the  well
being of the  American public.

Mining  Research
Prod uctivity  in coal mines has been in a period of sub stan tial  decline since 

1969. I n par t, thi s was caused by the  Coal Mine Hea lth and Safe ty Act of th at  
year,  and  in par t, by the  simple aging of coal mining technology which had re
mained rela tively sta tic  since the  1950’s. Wha tever the cause, fu ture  coal de
mands cannot be met without  a major new forw ard th rust in extrac tion  tech
nology. More important ly, hea lth and safety  are  compelling forces  behind re
search work on mining technology.

Most F ederal mining resea rch is now carr ied  o ut by the U.S. Bureau  of Mines 
and is direc ted at  heal th and safe ty problems, with  no programs  designed 
specifically to improve efficiency. We believe this heal th and safe ty resea rch is 
nec essary ; we have urged that  i t be expanded. By the  same token, we also urge 
the init iation of research programs on production  technology which would, 
within str ict  hea lth  and safe ty requi rements, improve  the efficiency of coal 
mining.

There  are  obvious areas where such activities would be fru itful.  Automated 
mining systems are  sorely needed. Trans port of coal from the mine face must  
bo made tru ly continuous. Advance roof suppo rt and dust  suppression methods 
would improve both safe ty and efficiency. More rapid tunnelling would shorten  
mine development time and reduce both cap ital  and operating  costs. Improved 
methane control, especially if done in advance of mining, would add to both 
safe ty and productiv ity of the coal mine. Relatively new mining  systems, such 
as long w all and sho rt wall, must be perfe cted and applied where  sa fety, geology, 
and economics indicate. Finally, we must move to  develop technology to recover 
deeper Eas tern coals and the  thick unde rground seams of the West. It  i s evident 
that  an increasin g sha re of our future  coal supplies  will have to come from these 
two areas.

The Natio nal Coal Association has suggested to the  Congress on a number of 
occasions the  operat ion of several  underground tes t coal mines. These mines 
would perm it the  t esting of new or improved mining concepts with out  impeding 
cur ren t operations o r sub jecting research work to commercial p ressu res. The only 
real  place to tes t mining technology is in a coal mine. The test  mine pe rmits that  
to be done in an environment  of research, not  commercial operations.

In summary, it  is essent ial to underst and  that  without significant mining 
technology break throughs, it doesn’t ma tte r how many wonderful things can 
he done w ith coal. If  we can’t get it  out of the  ground, coal can never fulfill its 
bright potential .

Liquefac tion
Producing liquid fuels from coal has  been seriously neglected in the  coal 

resea rch programs of the  past. Several  promis ing concepts have  been stalled 
sho rt of pilot plant construction, one pilot p lan t has been shut down, and  another 
Is only now being constructed af te r a delay of more tha n 5 years . This Is both 
a na tional an d an inte rna tion al t ragedy.
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We view coal liquef action  as needed for  two major rea sons:
Fir st, liquef action  process such as solvent-ref ined coal, the work done at  

Cresap, W.Va., and the H-Coal process, can  provid e a low-sulfur alt ern ati ve  to 
imported residual  oil for boiler purposes. The ma rke t p oten tial for  such  a produ ct 
is clea r when we consider the  621 million  bar rels of residual  oil impo rted las t 
year.

Second, for  the  longer term, coal lique factio n in conjun ction with oil shale  
development offers the United Stat es a clea r alte rna tive to Mideast oil depend
ency. While the  problems connected with  thi s alte rna tive are  not all  resea rch 
oriented , we believe th at  a maj or program in thi s are a would have beneficial 
results.

Pilo t pla nt work has been going on in one liquefaction  pro ces s; th at  is, 
solvent-refined coal. Other  work could be done at  the exis ting  pilot  plant at  
Cresap. An acceleration  of the liquef action  program,  leadin g to the construction 
of addition al pilot plan ts as successful rese arch  progra ms indica te, and  the 
ear lies t possible const ruction of demonstr ation  stations,  would be squarely 
with in the nationa l inter est.

The coal industr y, along with  many concerned citizens,  has  watch ed with 
ala rm our  growin g dependency upon Mideastern  oil, which has grave implica
tions  for our economic well-being. Economics aside, the  rapi d conc entration  of 
oil supply capa bility  in one small, unstable  are a of the world has frig hten ing 
implica tions for  world peace. Clearly, the  dependency of the maj or ind ust ria l 
natio ns of the  free  world upon the  Midea st has  introd uced a chron ically  uns et
tling  condition  in world affa irs with far- reac hing policy ramifications. When 
the energy demands  of the emerging nations  of the world—which must also 
tur n to the Middle Eas t—are  added to this  demand, the problem becomes almost 
hopeless, as  we a re now seeing demo nstra ted around the world.

This  sprin g I addressed  this  question in a paper enti tled  “Coal—the Energy 
Key to World Stabili ty” presented to the Council for  the Association for  Coal in 
Europe at  St. Ives, England . At that  time I suggested a coal research conference 
with  representati ves from Weste rn Europe  and  the United  States to begin to 
develop a global coal researc h stra tegy . Th at suggestion  was adopte d by the 
Europ ean coal-producing natio ns and, as a resul t, the Natio nal Coal Association, 
with  the  supp ort of the U.S. Dep artm ent of the Inte rior , was host at  such a 
conferen ce las t October. This intern atio nal  cooperative effort is an extension 
of our new concern to ratio nall y develop our own—and the world’s—coal 
reserve  base.

Our vast  coal resources, and to a lesser degree, our  oil shale  reserves , give 
the  United States an alte rna tive to increasin g dependence on the  Mideast, both 
for our own use and for the free  world. It  is true th at  both technological 
progress and a favorable  economic clima te to tra ns lat e th at  pote ntia l into 
actual ity are  needed. Fort una tely , there seems to be a growing nat ional and 
intern atio nal  consensus to do ju st  tha t. I am convinced th at  the Natio n will 
have to decide very soon whether to become over ly dependent upon fuel impo rts 
or develop the  full pote ntia l of it s secure coal re sources.

Gasification

A ma jor effor t is already  unde rway in coal gasification. A jointly sponsored  
program between the  American Gas Associatio n and  the  Office of Coal Research 
has  broug ht new processes to the  pilo t pla nt stage . In addition, several  priv ate 
companies have  exten sive research prog rams of their own underway.  Mean
while, for  lack of a be tter commercially-proven process, sever al na tur al cas 
pipelines  are  plan ning  to construct commercial  gasifica tion pla nts  usin g limited 
and high-cost German technology developed severa l years ago. This, in itself , is 
a sad commentary upon American technological successes in  energy research.

Withi n the  p as t several  year s there has  been a new ini tia tive in ano ther  type  
of coal gasification , the  use of low-Btu gas in conjun ction with the  combined 
cycle to gene rate  elec trical power. This  prog ram has  an excitin g poten tial. If  it  
is successful, futur e new power stat ions will be more efficient and will be able 
to bur n a clean fuel made from coal. We urge  full  Federal supp ort of thi s effort 
and, if necessa ry, a cras h program to make it  an early  success.

Power Systems

Today, power gener ation technology is obsolete. It  has  not changed  fun da
mental ly since Edison, for the steam cycle is stil l the  main stay  of our  electric
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uti lity  industry.  Tragically,  power gene ration from either fossil fuel or nuclear 
power  sources wastes more energy tha n it uses. Equal ly tragic, our natio nal 
demand for pollution abateme nt has fa r outs tripped the technological means for 
sat isfy ing  that  demand.

Resea rch and development in power generation is both expensive and time 
consuming. We cannot look for  early  success nor for  any rapid sh ift  from our 
present methods to new ones. But nei ther  can we afford the  luxury of furth er  
apathy.  We must begin now to develop the power systems of the futu re, systems 
which will burn  coal more efficiently an d with less pollution tha n present power 
plants. We must also serve notice to the producers of elect rical  power that  coal 
is and will remain a vital pa rt of the  Nation ’s energy base  for decades to come.

Several  inte rest ing research projects are  already  underway in the Office of 
Coal Research. They include fluidized bed combustion, now programed for  pilot 
pla nt opera tion; magnetohydrodynamics, which seems to be a longer term 
proj ec t: and combined-cycle generation , to which we have a lready alluded. All of 
these  new systems promise excit ing prospects. All have potential, and all will 
be expensive to bui ld and br ing to commercial fru ition.

We hope for both Federal and priv ate  support in all of the  p rojects mentioned 
above and in all of the others deemed advisable . Such new power systems offer 
a nonnuclear alt ern ative unt il the more esoter ic power sources, such as the 
breed er and fusion reactor, can be brought into  the  marke tplace . They can span 
the  inter im period between present technology and the  ultimate solution to our 
supply problems. Final ly, if successful, these new systems give America time, 
measured in terms  of decades, that  will be needed to do the  necessary research, 
development, and demonstra tion on the advanced power systems.

Environm enta l Challenges to Coal
The biggest single impediment to coal growth a t present is the  una ttainab le 

pollution abatement standard s which have been set by the  Envi ronmental  Pro
tection Agency and the  various States . Such standa rds  have placed energy 
supply and environmental concern on a collision course from which can only 
come a natio nal disaster . Coal is a veteran of an aspect of the  energy/ecology 
dispute—the problem of ai r pollution,  which became public property before the  
Nation realized that  its  refined tas te in fuels was an energy luxu ry it  could not 
indefinitely afford. In a sta te of nature , coal is not  a clean fuel—it car ries  a 
primeval burden of ash and sul fur  and other impurities.  Perhap s more would 
have been made of it if it had been caught young, like na tural gas. Histo rically , 
the  urge to improve coal has not been overwhelming.

The sure  and last ing way out of this dilemma of clean ai r versus  adequate  
energy is not to reje ct our huge reserves of high er sul fur  coal, but  to redeem 
them.

Clearly, resea rch and development is the  long term bridge between energy 
and  the environment, a reconcil iation of the here tofore unreconcilable dichotomy 
between these two vita l national  concerns. Much work has  a lrea dy been done to  
build  tha t bridge, but  a grea t deal more rem ains to be done.

The focus of attention to date  has been on the problem of su lfur dioxide control  
technology. Several processes, both here and abroad have been brought through 
pilot  stage and are  now in various stages of demonstration  work. This  will 
requ ire a large dolla r inves tment and the ful les t cooperat ion of industry  and 
the  Sta te and Federal Governments involved. We hope t ha t a s the work proceeds 
no promising process will fail because of a lack of financial support at  any st age 
of development. Rather , there should be suppo rt for  any potential ly successful 
SO2 control  technology u ntil it is placed in commercial opera tion or i t is no longer 
considered to  be technically  or  economically feasible.

However, even if the  problem of sul fur  dioxide is solved, ano ther  combustion 
product, oxides of nitrogen, may loom large  in the  futur e of coal and. in fact, 
of all fuels. Research and development work must begin immediately and be 
car ried for th expedit iously so t ha t when the  new standard s for  n itrogen oxides 
are  designed and implemented, the technology will be avai lable  to permit coal 
to meet them.

It  is evident that  America desires  both ample energy and a rela tively pollu
tion-f ree environment. The vast reserves of coal ava ilab le to our Nation can 
supply both, given the time necessary to do it  and a resea rch and development  
program which will provide the technological base for  meeting our energy 
requ irements within acceptable environmenta l constra ints.
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VI. CONCLUSION

We suppo rt the passage of H.R. 11510 with  the suggested changes  we have made. We have consistently supported the  basic  concepts of thi s legislation  and with  the reservations which we have set for th in this testimony we remain enthus iast ic supporters. We believe th at  H.R. 11510 recognizes that  the coal research program is now a ma tte r of major nat ional concern and  deserves the close a tten tion of those charged with the  making of nationa l policy at  the highest level.
In a sense, the  cur ren t imbalances in the  supply and demand of energy, and the crisis which such imbalances bring  to our  N ation, may well be a  blessing in disguise. For  the shock of scarc ity af te r such a long period of abundance has forced us to focus upon the  criti cal questions surround ing the supply and demand of energy. It  has given our Nation a chance—a second chance—to put  our energy house in orde r through sensible management  and full use of its fuels inheritance. This  reprieve, however, could be wasted unless  the Nation reverses its  histo rical  att itu de  of something less tha n benign neglect toward coal. We may look ahead to the nuclear promise and to the  even more remote hope of sola r power. In the real istic meantime, however, we must live according to our present energy means and not draw  blank checks aga inst  the futu re.Resea rch is one essen tial key to th at  futu re. Quite obviously the challenge of the  present and the future  has outs tripped the capability  of present governmental research organizations . Therefo re, it  is time to lay aside the past and to fashion the  type of resea rch and development institu tion capable of meeting the contingencies of the futu re. To do this  we must move away  from the  biases of the  past, from the narrowly construed cente rs of influence, as well as from tunnel vision in the ma tte r of energy resea rch and development. The  demands  before us clearly  indic ate the need for conceptually viewed and implemented R. & D. programs in energy. Those who adm inis ter those programs mus t view energy as a totali ty and must  allocate resources on the basis of the  potentia l and need and not from the standpoint of nar row self-in terest.  This  will also mean that  the major energy resources  of the futu re, i.e., coal and nuclear, will have aggressive, dynamic, competent resea rch leadership,  men who can develop and  art icu late programs which will draw maximum value  from our share of the Ea rth ’s bounty. H.R. 11510 gives us hope th at  th e f ragmented p ast  can somehow be transformed  into the unified future  and that  an energy resea rch and development program tru ly responsive  to the public need can be created, a research and development  program in which all of America’s energy resources can be developed according to the ir abi lity  to meet the energy needs of the American people. More tha n this the coal indu stry  canno t ask.
In conclusion, we pledge to you the complete cooperat ion of the National  Coal Association and the members which it represen ts as you furth er  refine and develop this legislation  and as you move it through the various legis lative steps and its eventual enactment in to law.

Appropriations—Office of Coal Research , U.S. Department of the  Interior
1964________________________________________________________ $5,075,0001905_______________________________________________________ 6, 836, 0001966 _______________________________________________________ 7, 220, 0001967 _______________________________________________________ 8, 220, 0001968 _______________________________________________________ 10,980,0001969 _______________________________________________________ 13,700,0001970 _______________________________________________________ 15,300,0001971 _______________________________________________________ 17,160,0001972 _______________________________________________________ 30,650,0001973 _______________________________________________________ 44,280,000

Nation al  Coal Asso cia tio n,
* Washington, D.C., August 24,19T3.

H on . Che t H oltfield,
House of Representatives,
Washington, D.C.

Dear Ciiet : Tha nk you for your lett er of Ju ly 30, 1973, asking for my thoughts on the  type of management capab ilities which would be needed to provide the leadersh ip for energy research and  development in the  years and decades which
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lie ahead. Certa inly, in view of our curre nt energy  cris is no question  is of more 
topical impor tance,  and no issue bears more heav ily on the fut ure  of the United 
Stat es a s an  in dustr ial  Nation.

We a t the National  Coal Association have obviously given this question a g reat  
deal of thoug ht. In line with  tha t, we are  planning  to test ify before your com
mittee on the  proposed reorg aniza tion of the energy function and at  th at  time 
will submit furth er  answ ers to several of the questions you raise d in your lette r. 
However, I would like to tak e this oppo rtuni ty to outline briefly wha t I believe 
to be the best management str uc tur e for ERDA and  wh at type of managem ent 
capab ility the  new ERDA should have.

TOP-LEVEL MAN AGE MEN T

As we view the  top-level manag ement of the  new research and development, 
effort of the  Federal Government we think in term s of those who will guide its 
policy an d will int era ct with the  policy in Government at both the executive and 
legislative bran ches  a t the  highe st level. Thus, these  people should have several 
basic capabil ities.

First , they should be inti mate ly fam iliar with  both  the legislative appropriation  
process and with th at  process in the  executive branch.  As such, they should have 
wide experience in dealin g with the  lead ers of Congress and with  the various 
executive agencies which determ ine budget  priori ties  and are  ultim ately  respon
sible for the  im plementation of those p rioriti es in the  financial sense.

Second, the  top-level policymakers should be able to art icu late the  broa d policy 
needs and objectives of energy resea rch in our  society, both to Government and 
the  resea rch community,  along with  the Natio n at  large, and with  those people 
who, though key in the product ion, dist ribution, and util izat ion of energy, are 
not intim ately  involved with resea rch and development.

Third , the  policyma kers of the  new energy organization should car ry impec
cable manager ial background, both in term s of pas t history  in managing large 
organizatio ns and also in the willingness to dedic ate themselves  to the  fut ure  of 
ERDA. As such, we believe it to be ve ry imp orta nt for the  s hort  term, at  leas t, to 
bring i nto any new research and development  effort a top-level managem ent team, 
preferably  from the pri vat e sector, who can esta blish  t he broad  policy guidelines, 
secure the needed Government and pri vat e suppor t, and draw to it  the  talent at  
the next lower run g of respon sibility  who can implement a  program tru ly respon
sive to th e na tional need.

Fou rth, if at  all possible, it  would be desirable to bring  to the new research 
effort top-level managem ent with  some capa bility in research and development 
projects , altho ugh I would hast en to point out th at  I do not feel th at  thi s is an 
absolute necessity. It  is more impo rtant, in my view, for  the top management  in 
the  new Federal research effort to be people who possess vision, w ho can intera ct 
favo rably w ith the  variou s public a nd priv ate  ins titu tion s impinging on re search,  
and who will be tough-minded both in the  establish men t of research prio ritie s 
and in the art icu lat e defense of those prior ities, both in the public and the  pri vate  
sectors.

At the  next lower level, we believe th at  each of the  prio ritie s for  research 
should be headed by an individual well versed in the  pa rtic ula r aspects  of the 
energy segment in which he will be conducting R. & D. In the coal case, for 
example, we believe th at  a top-level exp ert in the  coal ind ustry as an ent ity 
would be a prime prer equisite  for considera tion of th at  position. By th at  I do 
not  mean an expert in one specific a rea  of the  coal research problem but, rather , 
someone who can view the  coal resourc e conceptually and who possesses a suf
ficient grasp of the  intricacies of the  various aspects  of bringing th at  resource  
to the public use so t ha t he can, in fact, establ ish the  necessary R. & D. priori
ties  to do so. It  is not essent ial th at  this indivi dual have a technical background, 
although a technical  background would be in here ntly  desirable.

In  addit ion, I believe th at  the indiv idual must  have sufficient sta tur e that  he 
can at tr ac t to him a body of professiona l personnel who will enthusia stically  and 
wit h single-minded dedication, car ry out the work of th e coal res earekfunc tion of 
any new Fed eral  R. & D. program. Thus, we are, of necessity, discuss ing a man 
of high sta ture  and recognized stand ing in the  coal research community. Given 
the  very complex na tur e of the coal research problem, the  individ ual must 
possess sufficient pull to at tra ct  people from various disciplines including the
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technical, legal, and  economic, and his sta ture  must  be such th at  they  will, in 
fact , come into the program.

Final ly, he must be able to “sell” the  coal resea rch prio rity  in competit ion 
with  all of the other prio ritie s which will bear  upon the  top leade rship  of the 
Fed era l research and development effort, and art icu late it  both with in the 
ins titu tional  struc tur e finally established, as well as in the  Congress, the  
Executive , and with th e public a t large.

As you know, the  coal industry is a relatively technologically deficient indus
try.  Erasing  that  deficiency is a number one challenge facing not only our 
industry but indeed the ent ire Federal and ind ust ria l struc ture surrounding our 
energy industry as we move to providing America with a stable,  reliable and 
economically secure source of fuel. An independent coal resea rch program with  
a staff  of aggressive, knowledgeable, and  dedicated people is a vita l pa rt  of th at  
effort and we hope that  in estab lishm ent of any new energy research and devel
opment agency the independence and proper functioning of the  coal resea rch 
effort will be made a clear  prio rity  of your  committee, the  Congress, and the 
Executive.

I hope that , pending the  form al hearin gs before your  committee, these  though ts 
will be of benefit to  you. I  shall  be pleased  to discuss  them with  you a t any  time 
you should  desire.

Sincerely,
Cabl E. Bagge.

COAL PRODUCTION AND CLEANING TECHNOLOGY

Ch air ma n H olifield . T ha nk  you very much fo r vour  s tate ment.
T do no t suppose anyone  here has ever pro duced  a bil l ju st  exa ctly  

like  I  want it. We h ave  41 membe rs on th is  com mittee. But  I  th in k we 
are  in pr et ty  good shape to  ge t agree ment,  consider ing  ou r back
gro und of heari ngs on an ea rli er  bil l on th is  m at ter , as you know.

More than  3 yea rs ago, I  was spe aking  to the  P resid en t and pred ict ed  
wh at is now happ en ing tod ay.  I was plea sed  abo ut 2 weeks ago, -when 
I  was inv ited to a W hi te  House  meetin g with  th e lea dersh ip of  the 
Cong ress,  to  he ar  the Pr es iden t say,  in effect, “W ha t I  th ou gh t was 
an ene rgy  problem has now tu rned  into an  ene rgy  cris is.” As  you 
know, if you hav e rea d my speeches, you know th at over the pa st  5, 
6. o r 7 ye ars,  I  have  been say ing  th a t in ad dit ion  t o every othe r form 
of  energy,  we had  to take  care o f coal.

Wo uld  you say , then , th at in th is  coal area, two  im po rta nt  goal s 
would be the increased  pro duction  of coal and the  solu tion  of  the  
env ironm ental imp act  of su lfu r, pa rti cu la rly  s ul fu r d iox ide  and o the r 
th ing s, t ha t come from the b ur ning  of coal.

Mr.  Bagge. Tha t is an exce llent  sum mary,  Mr.  Ch airma n, of  our 
prob lem.

Chairma n H olifield . I f  those  tw o goa ls are  v igo rously  a ttacked, it  
seems to me we could come out in a per iod  of a few yea rs with a 
tremendo us increase  in usab le fossil resources.  Ev ery ton  of  coal th at  
we can use will ju st mean  th at  much  less oil we hav e to  buy  in the 
Middle  East.

Mr. Bagge. Mr . Ch airma n, I would like  to  say th at  we rega rd  
increased coal ut iliza tio n as th e most decisive form  of t ru e e nergy con 
servat ion  we can embar k on as a nat ion . Putt in g coal back  in the  
ut ili ty  boile rs, fo r exam ple,  and fre ein g up  the gas  and oil th at is 
being flared in th e ut il ity boil ers of  th e Na tion has to be a na tio na l 
commitm ent.  Th is is the  way  to achieve conserv atio n of our scarce oil 
and  gas  reserves most efficiently.
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Ch air ma n H olifield. Mr. H or ton?
Mr. H orton. Air. Ch airma n, I  do  n ot have  a ny ques tions . I  do w ant  to  th an k you,  M r. Bagge, fo r te st ifying  be fore  th is  committee. I th ink 

you te ll in  one sense a very th ri ll in g sto ry abo ut a  gr ea t chal lenge;  a nd 
at  t he  same t ime , it is a trag ic  s tud y, because we ju st  hav e not devel
oped  o ur  coal resources. I  t hi nk  you have m ade i t very clear wh at the  
problem is. I  c ert ain ly agree with you  tha t we have t o have a  national 
commitmen t. I hope t hat  th roug h t hi s org ani zat ion , we can  make t hat  
na tio na l commitm ent. I  was th inking  as you were ta lk in g abo ut ge t
ting  coal ou t of  the  g rou nd, if  we can devise  a spaceship  to tak e men 
to the Moon, I  do not see why we cannot develop a systems appro ach fo r ge tti ng  the coal o ut of  the  gro un d an d st ill ------

Mr. B agge. It  shou ld have been done year s ago, I  thin k.
Air. H orton. Righ t. As I  say, th at  is the  tra gic part  of the sto ry 

th at  you tell.  Le t me conclude by say ing , I  th in k your  sup po rt of  th is bil l is ve ry impo rta nt  to its  ult im ate success.
Air. Bagge. O ur  s up po rt of the bill  is based  on a s eries of conversa

tions wi th Ch air man  Holifield  an d the person al assu rances  I have 
received fro m man y and also the  pa rti cu la r par t of  the  bill  th at  sets up  fossil fuel  on a par ity  wi th nuclear .

Ch air ma n H olifield. You hav e rece ived ou r org aniza tio na l chart . You  probably noted th at  we have  recognize d that.
Air. Bagge. Yes.
Ch air ma n H olifield. I  also wa nt  to express  my apprec iat ion  fo r 

your  test imony to day a nd  say that  whi le I  am only one of 435 Alembers, 
so fa r as I can  pu t my powers into  pla y, I will see that  we do a good 
job on every resou rce th at  we have, because I  know  we will  be sh or t even then.

Air. Aloorhead , th is i9 ve ry vi ta l to your  Sta te,  I  know.
Air. Moorhead. Yes, Air. Chairma n. I am pleased th at Air. Bag ge 

is su pp or tin g thi s legisla tion . I  th in k we have  the  su pp or t of th e cha ir
man  to  have an assis tan t ad min ist ra to r of fossil fuels on a pa r with  his nucle ar co un ter part.

Air. Bagge. Tha t is ou r concern, I may say, Mr.  Chairma n. The 
leg itim ate  concern of  my pr incipa ls is th at , havin g been ignored all 
these  years  and  ha ving  been tolcl in the 1960’s t hat  we were going to 
be phase d ou t by the  nuclea r p ower ind us try , there  is  a  very  r eal and , 
you can  u nders tan d, genuine c oncern of  our  be ing  an  appendag e to an 
organiz ation  which is going to  be domin ated by nucle ar interests . 
Based on the assu ranc es t hat  I  have  received and b ased on th e p res en t 
text  which  p rov ides specifically fo r a  p ar ity , to  giv e us some vis ibi lity , we are  en thu sia stica lly  su pp or tin g i t.

LIQ UE FIE D AND GASIFIED COAL PROGRAMS

Air. AIoorhead. Good.
I un de rst and your  emp has is on researc h in extra cti on , bu t I was 

intere sted in the  s tatem ent you mad e to the  c ha irm an  abo ut liquef ac
tio n and gasi fica tion . You said in the nex t decade o r two. I thou gh t it 
was closer to us th an  th at , bu t I ga th er  it is not.

Air. Bagge. We ll, it  i s as  close as—we were disc ussing the c ert ific at
ing  prob lems of  the nucle ar pow er ind ustry . Aly old colleague s at  the
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Federal  Power Commission where I served for 5 or 6 years have pend
ing two major gasification projects, El Paso Natural Gas and Texas 
Eastern Natural Gas Co., proposing to convert coal using the exist ing 
technology, not wait for new technology. T hat  has been sitt ing there 
for 2 years as well. So we could have gas f rom coal today, two com
mercial plants tha t seek to be constructed today, so it  is here and now, 
Congressman.

I did not mean to suggest that  this is something tha t we have to wait 
for another decade or two to achieve. But with a commitment------

Chairman Holifield. W ith the technology we have, could we make 
coal into a gas competitive with the  so-called LNG, liquid natural  gas, 
being made in Algeria ?

Air. Bagge. Based on the studies I have seen specifically of coal 
gasification, the answer to tha t is, “Yes.” I f you take into account all 
of the true costs of impor ting LNG, it  is a resounding “Yes.”

Chairman H olifield. Not only that,  the precariousness of the supply 
from a political standpoint?

Mr. Bagge. Exactly,  even if you do not quantify milita rily or in 
terms of our national interest that  factor, it is s till competitive. The 
answer is “yes.” But we have plants that  are proposed to be constructed 
today. We have an announcement thirdly  from another major gas 
transmission company, the Panhandle Pipe line, which has an a rrang e
ment with Peabody Coal to do precisely this, a lthough their  petition is 
not pending before the Power Commission at the present time to my 
knowledge.

Mr. Moorhead. Mr. Bagge, were you here when Dr. Sta rr testified ?
Mr. Bagge. Yes, I was.

POSIT ION  OF MILIT ARY PROGRAMS

Mr. Moorhead. I expressed a little  concern about having military 
programs in tha t essentially energy agency. His argument against 
tha t was essential ly: do not destroy it, we have a good thing  going, do 
not change it. I notice on page 15 of your testimony that you suggest 
as a possible alternative the transferrin g of th at function to the newly 
created or to be created Nuclear Energy Commission.

Mr. Bagge. Tha t is correct.
Mr. Moorhead. Would that  accomplish, or would tha t meet. Dr. 

Starr’s objection ?
Mr. Bagge. As I  th ink as I  interrupted  his answer, he would leave 

things  as they are—he said when you have a good thing going, leave it 
the way it is.

Mr. Moorhead. He was very persuasive about it.
Mr. Bagge. If  we had our druthers,  we would prefer to have th at 

function moved into, as an appendage either to the DOD—it could be 
under the DOD or with the newly constituted Nuclear Energy 
Commission.

Mr. Moorhead. Which would seem to meet his objections, because 
it would be the same people running it tha t have done a good job 
in the past ?

Mr. Bagge. Exactly. We are discussing here institutional frameworks 
and the institutional s tructure. We ju st suggest fo r your consideration
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th at  th is be le ft  in tac t bu t be rep or tin g,  ins tea d of  to  ER DA, so the 
ER DA A dm in is tra to r’s tota l com mitmen t would be to solv ing  what  is 
our great est  crisis tod ay,  and  th at  is the power cris is, the domestic 
pow er c risis , so t hat  he could  be to ta lly  comm itted to  th at  goal . We are 
sim ply  sug gesting  t hat  you move out these oth er concerns and do not 
burden him, do not burde n him  wi th  th at  r esp onsib ilit y when we are 
ma kin g th is tremendo us leap fo rw ard in energy.

Ch air ma n H olifield . I mi gh t say  th at  th ei r lab ora tor ies  have  al 
way s w orke d on weapons  and they  have worked  unde r civ ilia n direc
tion, and th ei r wor k has  both mili ta ry  and civ ilia n purp oses . The  
system of  secu rity  we have, sho uld  not,  in  m y opinion, be dis rup ted . I 
would go along wi th Dr . S ta rr  on th at po int , th at  you ha d be tte r let  
well enough alone,  because wi thou t the sec uri ty of th is Na tion you 
wo n't  have any  coal mi nes; somebody else will  be op erat ing the  coal 
mines.

Mr. Bagge. We  obviously  de fer  to your  judgme nt on th at , Mr. 
Chairman.

Ch air ma n H olifield. Mr. W yd ler  ?

IN DUST RY SE L F-H E L P

Mr. W ydler. I ju st  wa nt to precede my question by say ing  I  am a 
grea t adm ire r of  Am eric an business. F or  ge tti ng  act ion  on prob lems, i t 
is more  e ffective  t ha n gov ernm ent.  That  is why  I find it  s tra ng e th at  
your  s tatem ent is fu ll of endorsement  fo r all the th ing s th at govern
ment is going  to do. I do not find an ythi ng  in  it abo ut wh at you are  
going to  do. I ju st  wonder, where  does t he  coal indu str y its elf  fit into  
thi s whole pic tur e ? W ha t are  you doing  about research  and develop 
men t? W ha t are  y ou doi ng a bout the ene rgy  c risis ? How  many shift s 
do you have wo rking  in the  coal mines these days,  an d how  many  could 
you p ut  on ; thin gs  of th at  natur e ?

Ju st  because the Governme nt does no t give  you money to develop 
new minin g equ ipm ent , t here is no  reason why  you can not  go out and  
develop a lit tle  b it on your own. I f  the G ove rnm ent  is go ing  to develop 
all th is research,  how will we be pa id  fo r it?  Are you goi ng to be the  
benef iciaries of  it ? A re you going  to pay f or  any  par t of it ?

These are  the  questions th at  run thr ou gh  my m ind.  I  un de rst an d w hy 
you endo rse the pro gra ms  and are  not opposed to them . I wa nt to 
know wh at you ar e go ing  to do and how you  are  goin g to help.

Can  you come up w ith  an ything  ?
Mr. Bagge. T ha t is a very  complex question, Congres sman. I  would 

like to  say th at  my board  of dir ector s has com mitt ed them selves to 
ta lly  wi thin the capabil ity  of  th e resources of  t he  coal ind us try . You 
have to rememb er th at  the coal indu str y,  th e th ing we call the  A me ri
can coal indu str y is comprised of 4,000 se parat e economic enti ties  that  
are  involved in the extraction  or  the minin g of coal. Now, wi th  th at  
kind  o f a segmen ted ind us try , of  which 3,000, I  migh t say , Congres s
man, 872 enti ties do not b elong to th e Na tio na l Coal Associa tion , fo r 
example. We have a lab ora tory. A th ird of my bud get , fo r exam ple, 
of  th e 150 mem bers  th at  I  rep resent , a t hird of my en tir e budget goes 
to fund  ou r own lab orato ry in Pi tts bu rg h,  the  Bi tum inous Coal Re-
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sea rch  Lab, which is our in iti al  fun din g. Th ere  is research done by some o f the  la rg er  coal companies. Those companies who have become 
affilia ted with th e larg er  oil companies now have access the refore  to  
la rg er  labo ratori es and  th ese lab ora tor ies  can invo lve them selves then  in coal research . W e hav e es tablish ed a coal rese arch committ ee in  t he  last  year  which is focusing i ts att en tion on prec isely how, w ha t k ind of 
a response  we can make now th at  coal has come to  ce nter stage .

You have to unde rst and, Congres sman, th at  10 yea rs ago, we were tol d th at  we were  going to be pha sed out. In  Western  Eu rope , the y 
were wh at the y call ra tio na liz ing th ei r coal ind ust rie s, lit eral ly  ph as ing  them out—th is  is tru e in En glan d,  France , Ge rmany —fo r imported oil.

Mr. W ydler. B ut  you used all those  Government  figures  to ind ica te th a t the Gov ernmen t had not support ed  researc h sufficiently. The 
Government  could have  used the  same arg um ent you are using,  th at  
the y were  g oing to phase out  the  indu str y and we d id not have to  use the publi c’s money to su pp or t it. Now, maybe you can show th at you 
have done  som eth ing  be tte r th an  the Gov ernment, and  acted with grea ter fo res igh t. Is  the re any  coal mine in the cou ntry th at  is w ork ing  on a double  sh if t ri gh t now ?

Mr. Brennan . O h, yes, some of them, working  two sh ift s and  usuall y w hat  you have is a maintenan ce shif t.
Mr. W yoter. Do you have  a percen tage of those that  are working  on double s hif ts t hat you can g ive us?
Mr. Bren nan . I  cannot do th at . W e will tr y  to  ge t some idea. I t will  

be difficult because there  are  4,000 mines. Bu t in your  sur fac e mines, 
there are thr ee  sh ift s aro und the  clock. Yo ur  deep  mines will work 
two with  maintenan ce,  because the y have to ma intai n roof holes,  and so fo rth . B ut we will t ry  to get you some idea.

Ch airma n H olifteeo. Mr. Mall ary  ?

TR AN SF ER  O F BU RE AU  OF  M IN E S A UTHORIT Y

Mr. M h j ,ary. M r. Ch airma n, jus t one question, th at  relate s to the  specific bill  before us,  the  tra ns fe r section.
You addressed yours elf  to the  tr an sf er  of the fun ctions fro m the  Burea u of Mines. Bo  vou fe d th at  t ha t section  ap prop ria te ly  t rans fe rs  

all nf  the technolo gica l development ac tiv itie s o f the Burea u of Mines?
Air. Baoge. Xo. Congres sman. W ith ou t ha ving  mv finger on the  

precise  languag e o f th e bill , mv im pression is, as I read it the las t time, 
th at  it  con templat es only  the  tran sf er  o f the  Burea u of Mines ene rgy  cente rs. Th is is section (b )( 2 ).  Mv un de rst an ding  of the  bill,  and  I 
am del igh ted  that, you brough t it  up, because  it dov eta ils exactly  w ith  
my nlea to the  com mittee in reg ard  to  m ini ng  techno logy because of  its 
vital ch ara cte r an d because i t is the essential pre reo uis ite  to gasification 
and liquef act ion , t hat  in my opinion, it is a bso lute ly essential th at vou exp ress ly provide fo r the  t ra ns fe r of the  minin g tech nology  f unctions 
of the  Burea u of Mines . Xow, I  am no t say ing  healt h and  saf ety . I 
th ink with the  he alt h and saf etv  fun ctions, as Cha uncey S ta rr  says, 
when vou have a good th in g going, you might  leave it  the re.  We are 
not  di srup tin g a th ing,  Congres sma n, when we urg e you to pro vid e
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speci fically fo r an en tirely  new role of the  Burea u of  Mines, th at  is, 
minin g ex traction  tech nology , to br ing th at  over  to  ER DA , so th at  if  
ER DA , when assessing its p rio rit ies , does have  a bre ak throug h in some 
field, t hey know the y have  t o pu t som eth ing  in  the  m ining  technology  
to  accom modate th is new conv ersio n technology. So I am grateful  to  
you fo r ask ing  the question. I would u rge  the commit tee t o give se rious  
con sidera tion to expand ing  that  pro vis ion  w hich defines the functio ns 
of  the  Burea u which a re to  be tran sfer red t o E RD A.

Mr.  Mallary. You feel th at  the techn olog ical  deve lopm ent of ex
tra cti on  processes would be be tte r loca ted wi thin ER DA  ra th er  than 
retain ed w ith in the  B ureau of Mines, even assu min g adequate  fun ding  
in eit he r place?

Mr. Bagge. Well, if  you say adequa te fund ing in eit he r place, Con
gressman, you thr ow  me a curve . T per son ally  believe th at  the  only  
op po rtu ni ty th at  the Am eric an coal indu str y is going to h ave fo r a de
qua te fund ing fo r a ny vis ibi lity  a t all.  as sum ing  th at  you do not adop t 
Mr. Sim pso n’s proposal th at  we eliminate an ass ista nt ad min ist ra to r 
fo r fossil fuels and keep coal on a pa rit y with nuc lear , T th ink thi s is 
the  onlv hope we have fo r any  kin d of fu nding .

Mr. Mallary. S o y our pref eren ce then would  be tha t th is section be 
modif ied in or de r to make it clear th at  minin g technology ------

Mr. Bagge. There  is anoth er reason, too. even assu min g the  same 
fun din g, T m igh t sav, th at  T t hink  th at  th e ad min ist ra to r of fossil fuel 
research has  to conceptual ly, even if  T assume in your  question the re 
is equal fu nd ing at the  Bureau of  Mines or  w ith ER DA , 1 th ink con
cep tua lly,  you have  to th ink of all th is as a t ota l del ive ry system and  
the ad min ist ra to r of  ER DA  ha ving  concern fo r the  gasifica tion and  
liqu efactio n tech nology  has  to be able to ma nip ula te the  total system 
in such a way th at  he knows he h as  to tu rn  on more in m ini ng  tec hnol
ogy to accommodate  new breakth rou ghs, new technologica l break
throug hs  in volving coal. So T think  even if  we ha ve the  same fun din g, 
which T d oubt t ha t we would have , based on past  hi sto ry, th at  T urge it 
be included as well, because conceptual ly, I th ink it belongs there  to
gethe r wi th the  conversio n tech nologv  research .

Mr. Mallary. Than k you very much.
Chairman H oltfteld. M r. Bag ge, you know that , of course, th is is 

a con trov ersi al mat te r wi thin the  De partm ent of the  In ter ior.
Mr. B agge. We ll, T would hope  tha t it would  not be. Mr. Chairma n, 

because, the  De partm ent of  the. In te rior  has been ou r only  hope in 
the past and  even rem ains tod av the onlv hope th at  we have as an 
ind ust rv.  T would hope, th at  th at  proposal would  not be reg ard ed  as 
con trov ers ial.  I t is my un de rst an din g th at  the  ad mi nis tra tio n and 
indeed, the De partm ent of the  In te rior  supp or ts ER DA .

Mr. H orton. W ha t the  chairma n is ta lk in g abou t is the  tran sfer  
from  the Burea u of Mines  in the  De partm ent of the In te rior  o f th is 
rese arch and  developmen t fun ctio n re la tin g to the  ex traction  of coal. 
Tha t is what I th in k he was re fe rr in g to.

Mr. Bagge. I  understand the question, but I  would assume tha t con
ceptually, this is such an integral par t of the whole coal deliverv 
system that it simply, in my opinion, and in the opinion of my col
leagues and our board of directors, who have given careful considera-
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tion to this specific issue, we believe tha t is has to be an indispensable pa rt of the. whole R. & D. effort.
Chairman II olifield. Well, we will certainly take your testimony under consideration. I know the Secretary of the Inte rior  is scheduled to come before us as well as other administration witnesses, and he will have something to say to us on it.
Mr. Brown. May I just ask a question, Mr. Chairman?Chairman H olifebld. Mr. Brown.

COORDINATION OF PRIVATE R. & D.

Mr. Brown. In my part of the country , we are very much interested in the development of liquefaction and gasification of coal, so much so tha t it is a major effort by the Battelle Memorial Institu te, as I  am sure you are aware. As a matter of  fact, they are spending almost as much, I understand, as ei ther pr ivate indus try or  the Federal Government spent last year on this matter. Now, could you clarify  for me the method by which coordination of p rivate  industry efforts, public efforts, and not-for-profit efforts like the Batelle Memorial Institu te, could be effected?
Mr. Bagge. We believe, Congressman Brown, that, the only way you can avoid redundancy and get the kind of true  coordination of all these institutional interests to which you have referred is by writing into this bill a specific st rong provision for an advisory committee comprised ol these insti tutional interests apart, from the governmental where, they would, on a continuing basis, have an advisory role to play to the Adminis trator of FR I)A and to the fossil fuel—I have fo rgotten how he is characterized, the subadministrator—the Assistant Adminis trator. We think that  can only be accomplished by this committee providing  precisely and expressly for that kind of a close and continuing  coordination through  the advisory committee, with all of the restrain ts that obtain with respect to such advisory committees to avoid the kinds of problems to which you are addressing yourself.Mr. Brown. I am not t ryin g to entrap  you in your own language, but I am concerned about the definition of  the word “coordination.’’ One man's coordination is another man’s stultification. I do not want to spend a lot. of Federal money or private money reinventing the wheel or wasting a lot of time duplicating efforts made by other agencies, or private organizations. On the other  hand, I did* not  want to have only Federal direction of energy research.

For instance, in the National Institutes of Health  there are waves of facldism that go through the study of  cancer. This year, we all look at viral methods and tha t is where all the Federal grants go. And some poor guy out here who is working on another aspect of the solution, which may in fact be closer to the tru th than  all this Federal ellort. gets cut off from the money. I had a long conveisation once with I)r. Sabin, whose processes for solving the polio problem with the live virus polio vaccine, were not looked upon with favor. He said that if he had not had private money to go ahead with this, he would never have been able to come up with the solutions he came up with, which were ultimately better than the Salk solutions to the problem.
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I  wa nt to be sur e we do not dupli ca te effo rts, bu t I also wa nt to be 
sure th at  we do not , by coo rdinat ion , get  so much control  th at  some
body wi th  a good idea  gets cut  off s imp ly because—do you underst and 
wh at I am sayin g ?

Mr. B agge. I un de rst and and it  is a leg itima te concern . I  th ink it 
may be in trins ic  in any  gov ernmenta l mission  such as th is and one 
th at  I  s imp ly do not know q uite how, othe r th an  th roug h the  adv isory 
consult ive process, which req uires the Adm in ist ra to r to take into  
serious acco unt these kin ds of concerns,  fro m a Ba tte lle  or  fro m our 
own lab orato ry, fo r exam ple, from a numb er of  d iffe rent  lab ora tor ies  
th at  are  coorien ted thr ou gh ou t the country , so th at  they have  a voice. 
We  have  to, I th ink—the problem  to which you are addre ssing  yo ur 
se lf is one th at  is almost i nhere nt in th e system.

Mr. Brown. T o get  a lit tle  fresh ai r in it some way. how could  
we wr ite  leg isla tion so th at  they, from time to time , would take into  
accoun t not just cu rre ntl y po pu lar ideas;  or at  least to make sure  
th at  you do no t find pro jec ts fol low ing  ju st  one app roa ch being 
fun ded ?

Mr. Bagge. T his , of  course, I  migh t say,  Congres sma n Bro wn, was 
one  o f o ur  con cerns i ni tia lly  if  we are  goin g to alin e only the  n ational 
lab ora tor ies . Th e Coal In st itut e has never Ix'en a bene ficia ry of the  
na tio na l lab orato rie s and it was wi th  some concern th at  we viewed a 
bil l th at  wou ld be view ing  th e na tio na l labs  as the only  source of thi s 
kind  of rese arch in coal. Now, the ref ore, I  tri ed  to make the  point  
as exp lic itly  and as dram ati ca lly  as I  could to your colleagues  befo re 
you  arr ived  th at  we be lieved  t hat  re ta in ing the  co ntr ac tin g tech niqu e 
which has been employed  th roug h the years  by the  Office of Coal 
Res earc h will provide  t he  k ind of  fre sh  ai r and  venti lat ion  so we do 
not get  s tul tifi ed in the na tio na l lab orato rie s, wi tho ut de nigrat ing the  
na tio na l lab orato rie s one iota.  But  we th ink th at  if  the re is no t only  
a provision which permits  the  Adm in ist ra to r to make contr act s with  
pr ivate indu str y bu t a miss ion to do so, th at we can build  into the  
system the  k ind  o f flexibili ty and  the  k ind  of  c rea tiv ity  and  wh at you 
cha rac ter ize  as fr esh  ai r which is  needed.

Mr.  Brown. Th e staff  has  poi nted out to me lan guage on page 7, 
items 5. 6, an d 7. Are  you sug ges ting that  you t hink  th is does t ake care  
of p rovid ing the  necessary fres h a ir  in the  ope rat ion  ?

Mr. Bagge. Le t me ask our  vice pre sident  of plannin g, who has 
been giv ing  a grea t deal of th ou gh t to th is  very  point  you rais ed,  
Congres sma n Bro wn, if he would just respond.

Mr. Bren nan . Congressman  Bro wn, I  am verv  famili ar  with  the 
Ba tte lle  work . I  th ink they have done a very good job inasmuch as 
they have  gone to all of the  people invo lved  in coal research and  all  of 
the peop le involved in minin g and liquef act ion  and  gasifica tion , and 
because  of  the grea t amount  of publ ic info rm ati on , th ev  have been able 
to look at  where the gap s are,  the n com for t, hopeful lv with a place  
where the y can con trib ute . T th in k the re are several th ings  t ha t have  
to be done in orde r to  ma int ain  the  max imum amount of pa rti cin a-  
tion and  to get those  ideas t hat  a re worthwh ile  into  the  p rog ram . Mr. 
Bag ge has  mentioned one, adv isory committees .

I  have been per son ally  involved with  the  Office of  Coal  Re sea rch  
on adv isory committ ees and tru e, an adv isory committee rep res enting
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all  segments  does pro vid e a m aximum flow of  di alo g be tween the va ri 
ous outsid e inte res ts.

Second, you can do t hing s as prov ided fo r in the  bi ll by pa rt ic ip ator  
pro gra ms , wh ere p riv ate in ter es t and G ove rnm ent  in f ac t join together . 
An d since you have com pet ing  pr iva te int ere sts  loo king fo r bet ter  
ways and since these int ere sts  have the expertis e or  can have the  
exp ert ise  to develop be tte r ways , you hav e a type  o f com pet ition fo r 
pro gra ms .

The t hird way  is th e way that  rea lly , B at tel le h as  gone about it . T ha t 
is looking at  t he  t hi ng  ind epe ndently  and gone into .

And  I th ink the most im po rta nt  th in g th at  is pro vid ed in  H.R.  
• 11510, is th at  ERDA should provide fo r maxim um inf orma tio n

flow. Ev er ythi ng  t hat  ER DA is doing sh ould be way ou t t he re  i n the 
public. So if  there  is a guy  or an in sti tu tio n which  has a be tte r idea, 
if  there is a gap in wh at ER DA is do ing  in th e foss il fue l area  or 
the  nuc lea r are a or  any , it  is high lig hted  an d ind ependent peop le 
or outs ide agencies, ei ther  t he  Government  o r the pr ivate sector, will  
have a mechanism th ro ug h adv isory committ ees or  t hrou gh  hearings 
or  wh atn ot to go and say, well, th is  is the  gap or  th is  is where we 
sho uld  be going .

Mr. Brown. I  would like to tou ch on th at fo r ju st  a mi nute if  I 
may.

Ch air man  H olifield . W ould the gen tlem an yie ld?
Mr. Brown. Yes; bu t may  I mak e my obs ervatio n, or  I  will  fo r

ge t it  ?
In  the  St ate of Ohio, we now hav e law l ib ra rie s set  up by vi rtu e of 

a St ate law which pro vid es th at  in every cou nty , you have a tax to 
pro vid e fo r an exten sive  law lib ra ry , even in  some of the  ru ra l coun
ties.  Well, the y decided  th at  the y ha d so much money le ft  o ver fro m 
th is  tax  t hat  they oug ht  to  use t he  ex tra  f un ds  to  compute rize  th e law. 
Now any  law yer can go int o a law lib ra ry  on a problem and  ge t a 
com puter  pr in to ut  of app lica ble  citations of  the  law. For  inst anc e, 
he ju st  taps  out the words “s ta tu tory  rape ” and gets all  the cita tions 
on t hat  in c ur rent  law.

We  are  doi ng some of  th at  in N IH , where medical rese arch in form a
tio n is gen era lly  ava ilab le,  again  by comp ute r refe renc e. I t  seems to 
me that  if we are g oin g to  accompl ish by 1980 th is  ene rgy  ind ependence  
th at the P resid en t has  suggested is impo rta nt  to o ur  con tinued  na tio na l 
exis tence , it  would be he lpf ul  if  we had th at kind  of  com puteriz ed 
cen ter  whe re the gaps  th at  you sugges t in research show up. Th en  
the guy  who has a lit tle  g ra nt  from whatever  source—priv ate, pub lic,  
or  paroc hia l—m igh t be in a position  to  check  and see wheth er the 
work th at  he is go ing  to do has  alr ead y been done by somebody else. 
Ou r committ ee repo rt sha ll urge  th at  such  a syste m be established . 
Ba tte lle  is pu bli shing  a lo t of jou rna ls.  I  once asked someone connected  
wi th Ba tte lle  how a guy , when  he got into  the field, knew abo ut th ei r 
jou rna ls.  He  said , well,  t hey  ju st  ough t to know  about them .

Th ere  are  a lot  of  th ings  th at  g et lost  in the  lit eratur e,  and maybe 
we could set up a be tte r mechanism by whi ch we can keep tra ck  of  
researc h.

Mr.  Bagge. I  migh t say, Congres sman Bro wn, we h ad  t he  responsi 
bi lit y of  p repa rin g a ra th er  comprehensive pa pe r which att em pte d to
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send to the European coal producing nations of the world a compre
hensive survey of all of the coal R. & I), that  has been done in this 
country. Tha t is a tremendous job, simply because there was no one 
single place we could go to identify the contracts, the kind of work that  
is being done. We attempted to do that. It purports to be comprehen
sive, but 1 am sure it is not.

Mr. Brown. Thank you, sir.
Chairman H olifield. I want to say that on page 14 of the bill, at the 

bottom, section 108, it says,
To this  end, the Adm inist rator is authorized to make arran gements , (inclu d

ing contracts , agreements and loans) for the conduct of research and development 
activ ities  with  private or public ins titu tions or persons.

And so on.
Now, this language has been paraphrased from the Atomic Energy 

Act, which as you know, has contracted with Battelle, with Union 
Carbide, with General Electric, with Westinghouse, and with many 
other priva te companies for laboratory work as well as for operational 
instruction.

I visited the Ames Laboratory in Iowa, for instance, where they 
were under contract, and Battelle has been under contract for a long 
time until a court order was handed down requiring them to divest 
themselves of certain activities which had to do with a conflict of in
terest. So I am in accord with what the gentleman is saying. We talked 
about i t and we very careful ly had our legal staff, including lawyers 
from the Atomic Energy Commission and the Ant itrus t Division of 
Justice, around the board working out some of these changes in the 
language. I think  we have this covered, I really do.

Air. Brown. I f the gentleman will yield, I  am not critical. I am just 
concerned th at the legislation cover it, and tha t in meeting our com
mittee’s oversight responsibilities—or whatever committee is going to 
have ultimate jurisdiction over the operations of ERDA—that  we 
accomplish what is a continual balancing act in the establishment of 
any Federal activity; tha t is, to draw the line between Federal dicta
tion on the one hand and a lack of coordination on the other. I think  
we have both obligations.

Mr. Horton. I think it is approp riate  th at we suggest to the staff 
tha t we include in the  report this commentary. I think  it  is an impor
tan t point and could be covered in the report.

Mr. B agge. I might say, if I may, because I  th ink it is relevant to 
Congressman Brown, your colloquy with Congressman Brown, Air. 
Chairman, tha t we are now attempting through  the establishment of 
an international coal commission to try  to integrate  to avoid re
dundancy, jointly fund research efforts in mining technology—lique
faction, gasification, the whole spectrum of R. & D. efforts with re
spect to  coal. We have for the first time provided and are now pro
viding at the institution our own litt le ERDA, you might say, on an 
international basis where all the coal producing nations of the Western 
World and Canada and the United States are trying to do this very 
thing.

Chairman H olifield. This will put you in a position, then, to go be
fore the committee of authorization and jurisdiction and present your 
case on this matter.
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Mr. Bagge. We intend to do tha t, yes.
Chairman Holifield. Yes, I think  you would.
Thank you very much, Mr. Bagge. We will take into consideration 

your suggestions and try  to work them out  in a way t hat  will give us a bill that will pass and get signed by the President.

QU ALIFICA TIO NS OF ERDA ADMINISTRATOR

Mr. Bagge. I have one other thing  I would like to lob in. That is because we think  the selection of the Director of E RDA is so impor
tan t and I know you are concerned, I  took the liberty of including in my statement the letter which I addressed to you in which we gave a great  deal of thought to the kind of quality which the ERDA Direc
tor should have and because we think it is so vital, we would like to make it a matter of record by your leave.

Chairman Holifield. Tha t is the letter by which you responded to mv letter of some months ago ?
Mr. Bagge. Exactly.
Chairman Holifield. I received, I  might say, about 40 or 50 from informed persons, and I would say there was a substantial amount of reasoning in those letters as to qualifications. We are not going to get 

involved in personalities, but qualifications th at have been suggested by you and others cer tainly should be considered by the Presiden t or his people in making this appointment.
Mr. Bagge. Yes.
Chairman Holifield. I believe we are on the right track, and I believe we are going to get a good person to head this organization.Mr. Bagge. Thank you very much.
Chairman H olifield. Thank you very much.
Now, we have Mr. John Part ridg e of the American Gas Association.
You may proceed. We are pushing agains t a probable call to the floor. So far we have had good luck, so you may proceed as swif tly as 

possible and give us a summary, and we will see tha t your full statement is put in the record.

STATEMENT OF JOH N PARTRID GE, AMERICAN GAS ASSOCIATION 
AND COLUMBIA GAS SYSTEM

Mr. J ohn Partridge. Mr. Chairman, I plan to read my testi mony, which should not take any longer than  10 minutes.
Chairman Holifield. All right.
Mr. J ohn Partridge. I am chairman of the board and chief 

executive officer of  the Columbia Gas System, Inc., of Wilmington, Del., and past chairman of the American Gas Association’s (AGA) 
Research and Development Executive Committee. I appear here today on behalf of th e American Gas Association and the Columbia Gas System.

The American Gas Association is a national industry association 
composed of some 300 dis tribution and transmission companies which deliver about 92 percent of the utility  natu ral gas consumed by 150 million people in this Nation. Natural gas provides about 31 percent 
of the Nation’s total energy requirements and 42 percent of its sta-
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tio na ry  energy needs. The Columb ia Gas System dir ec tly  a t re tai l and  
ind irectly at  wholesale  provides gas  serv ice to 4 mil lion  customers in 
an are a wi th a p opula tion o f some 18 million peo ple in the seven Sta tes  
of Kentu cky , M ary lan d, Ohio , P ennsylv an ia,  New York, Vi rg ina , a nd 
We st V irg ini a, as well as the  Di str ic t of  Columbia.

Al tho ugh na tu ra l gas is ou r pr im e int ere st,  we assu re you th at  
we su pp or t me aning ful  and ap prop riate efforts to  pro vid e our Na 
tio n with ade quate  sup plie s of  all forms  of  energy.  I was pleased 
to have th at  in our tes timony , Mr. Ch air ma n, by reas on of your 
ea rli er  sta tem ent . There  is need an d room fo r all  and ou r testi 
mony tod ay  applies to all form s of energy.

The cu rre nt  cr itica l ene rgy sit ua tio n should  a t long la st  con
vince Congress and the  Am erican  public th at  the Un ite d State s is 
in a deepen ing  ene rgy  crisis with serious  effects on our Na tio n’s 
welfare . How ever, we are  concerned as to  how well it  is unde r
stood  th at a t best—which we are  fa r fro m havin g—no appre ciable  
rel ief  can be obtained  for 3 to  5 years  and longer.

Fu rthe r,  th at even wi th the necessary  measures to pro vid e par 
tia l and short -te rm  help , there  rem ains a tremendous un de rta king  
to make the  Un ite d State s self-sufficient in adequa te ene rgy sup
plies.  Unt il th is is achieved, we will  be inc reasingly  dep end ent  
upon foreign  sup plie s with inc rea sin gly  per ilous uncer tain ties . We 
face, in fac t, a deepening  long-te rm problem th at  is certa in to es
calate  with cri tic al impac t on ou r economy fo r at  least a decade.

While there are  man y oth er act ions th at  have to be prom ptly 
taken,  the basic solu tion  is the  ea rlies t possib le impleme nta tion of 
a massive , all -ou t, Fe de ral  ene rgy  rese arch, develop ment and dem
onstr ati on  pro gra m.  Th is has  to  be done on a high  urg ency basi s— 
such as took plac e with the successful M an ha tta n and  Apollo pro
gram s.

The  urg ency and imp orta nce  of th is prog ram  mandates the  follow
ing  esse ntia l c ri te ri a :

1. I t  must be cond ucted by a fre sh,  new org ani zat ion , ind epe ndent  
of e xis ting en titi es,  prio rit ies , and  pro cedures, which pu lls t og eth er the 
pre sen t fra gm ented  Federal  ene rgy  research efforts, and  is cha rged 
with ove rall  and  specific acc ounta bil ity  fo r meaning ful  resu lts. It  is 
essentia l t hat t hi s program  be subjected to the  le ast  re str aints possible , 
inc lud ing  those pa rti san and  politi ca l—i t mu st involve an ind epe nd
ent  effort by  ou r be st ta lent  to do  the  job t ha t must be done. Th is sh ould  
invo lve inclusion in the new ind ependent agency of all pe rti ne nt , ex
ist ing Fe de ral  nonm ili tar y ene rgy  researc h act ivit ies , such  as those  
in AFC , De pa rtm en t of the  In te rio r, NA SA , National  Science Fo un 
da tion, et cetera.

2. I t must be fun ded on a su sta ined basis—a t ru st  fund which would 
pro vid e a min imum of $2 bil lion pe r ye ar  fo r at  least 10 yea rs. Th is 
is essentia l so th at  needed fun ds  can be uti lized  witho ut any tim ela g 
and  th at  lon g-rang e commitmen ts can be rea dily made.

3. I t must have maxim um flexibili ty to  fu nction at  its  mana gem ent ’s 
disc retion wi thi n bro ad policy guidel ines. I t must ope rate on a sound 
businesslike b asis  w ith  sole au thor ity  to  ini tia te  pr ojects  of  it s own, by 
others,  or  jo int ly,  and  most im po rtan t must be able  to tim ely  te rm i
na te or cu t ba ck pro jec ts if  lac k of pro gre ss so d icta tes.

4. It s manag ement  and responsi bil ity  should  be vested in a boa rd
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of governors consisting of key Government officials with primary re
sponsibilities in areas related to energy and persons from the private  
sector with high qualifications and responsibilities in energy and rele
vant areas, appointed by the President  with the advice and consent 
of the Senate. This Board should be responsible only to the Congress.

We submit these cr iteria are requisite if the United States is to be
come self-sufficient in adequate energy as soon as possible.

Although the objectives of H.R. 11510 are consistent with those 
required, its provisions meet only part  of these essential criteria. How
ever, a bill has been introduced in the Senate—S. 2694—which does 
meet them and it is hoped that  a companion bill to it will shortly be 
introduced in the House. A copy of S. 2694 is attached as appendix A. 

[The attachment referred  to above is in the subcommittee files.]
Mr. J ohn P artridoe. A brief comparison of the major provisions of 

the two bills will demonstrate the differences.
The Declaration of Purpose is quite similar, except that H.R. 11510 

provides for inclusion of military  in the new administra tion. S. 2694 
provides for military nuclear research under the Department of De
fense. And I might say here that  we hold no particular belief for this, 
whether it should be under the Department of Defense or under a 
civilian authority . But we do feel very strongly that military should 
not be mixed up with energy research. Both provide for the  licensing 
of regulatory functions of AEC to be vested in a Nuclear Energy  
Commission.

Both bills provide for the establishment of an independent execu
tive agency. H.R. 11510 calls for its top management officers to be 
appointed by the President , by and with the advice and consent of 
the Senate, and they would be compensated in accordance with various 
levels of the executive schedule.

S. 2694 calls fo r management by a Board of Governors, consisting 
of eight key government officials concerned with energy—this would 
provide a great deal of the coordination which has been discussed here 
this morning—and seven from the private sector having to do with 
energy and related matters. The Government members would serve by 
reason of their  office—the private members would be appointed by 
the President, by and with the consent of the Senate for specified 
staggered terms. The private members would make a vital contribu
tion of talent  and experience a t the policy level. Each would be “a 
person with high qualifications and responsibilities” from each of 
the coal, nuclear power, natura l gas, petroleum and electric industries 
as well as from environmental and consumer organizations. All would 
serve without compensation. The Board would elect the top agency 
officers and set thei r compensation. The latter is most impor tant be
cause it is believed that current Government executive pay schedules 
would not attract the best talent available, which is so sorely needed 
for this effort.

Functions in the two bills are generally similar, but S. 2694 pro
vides more specificity and emphasis on demonstration projects, and 
its broader trans fer provision would enable ERDA to coordinate, more 
comprehensively, all Federal energy research and development 
programs.
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Thus, S. 2694, in addition to mandat ing certain transfers, provides 
for transfer  of any Federal nonmilitary research function, as in the 
agency’s judgment is required.

Funding provisions are quite different. H.R. 11510 provides for the 
usual year-to-year authorization and appropriation procedure, which 
could severely retard proper progress of the program. S. 2694 calls 
for the establishment of a $2 billion pe r year trust  fund. It  would be 
funded by Federal receipts from all eligible energy sources, such as 
lease sales, royalties, excess profit tax, et cetera, without disrup ting 
existing commitments. I f such receipts do not total $2 billion in any 
fiscal year, the balance would be made up from general funds. If  Fed
eral energy leasing programs continue to accelerate as they appear to 
bo doing and as they must, i t is doubtful tha t any help will be needed 
from general funds. This approach is equitable and appropriate  be
cause it earmarks funds generated by the sale of Federal  energy de
velopment rights for the development of future  energy sources.

We have covered above only the major differences between H.R. 
11510 and S. 2694. The attached appendix B sets forth a more detailed 
comparison, together with our position on the differences.

[The attachment referred to above is in the subcommittee files.]
Mr. J ohn Partridge. In conclusion, we urge tha t you not take final 

action on II.R. 11510 until you have had an opportunity to study 
S. 2694, or much better, to have hearings on its companion House bill. 
We unequivocally believe tha t the S. 2694 approach is by far  the right 
way to properly solve our Nation’s most serious and critical energy 
problems. The real challenge on not only energy research, but on the 
entire energy problem, is whether we will continue to futilely a ttempt 
to meet it with traditional procedures, or if we face reality and do 
what has to be done the right way.

That concludes my presentation, sir.
Chairman Houfield. Thank you, Mr. Partr idge.  I am sorry we 

will not have time to question you. We have been called to the floor. 
We will try  to get your statement and th at of the other Air. Pa rtridge 
into the record at this time, as we will not be able to reconvene this 
afternoon.

Mr. Horton. We do thank you, Mr. Partr idge.  We certainly will 
compare and study the bills, particularly  the suggestions you have 
made. We will take under consideration your very valid points.

Mr. J ohn Partridge. I think in particu lar. I hope you will give 
grave attention to the funding. I think this is extremely essential.

Chairman H olifield. Thank you, sir.
Mr. Robert Partr idge,  National Rural Electric Cooperative Asso

ciation.
How long is your statement, sir ?

STATEMENT 0E  ROBERT D. PARTRID GE, EXECUTIVE  VICE PR ES I
DENT, NAT IONA L RUR AL ELE CTR IC COOPERATIVE ASSOCIATIO N;
ACCOMPANIED BY CHARLES A. ROBINSON, CORPORATE COUNSEL

Mr. Robert D. P artridge. Air. Chairman, I have a prepared state
ment. If  you will include tha t in the record, I will hit only the summary 
points.
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Chairman Holifield. Thank you. We will let you continue until the next bell rings. That will just give us time to tro t over to make the rollcall.
Mr. Robert D. Partridge. Very good, sir.
Mr. Chairman, members of the committee, I have with me Mr. Charles A. Robinson, Jr. , the corporate counsel and director of our energy and environmental policy division. We appear in support of II.R. 11510. We think it does provide the organizational framework around which to martial  and give direction and thru st to the Federal  research effort, t hat  it will enable the gathering together of the research efforts of the Federal Government which at present are rather badly scattered.
We do suppor t the Electric Power Research Institute . The cooperatives are contributing  about $8 million to the liquid metal fast breeder reactor and are gradua lly increasing thei r research commitment in other areas, including particularly the ER PR I currently being funded at about one and a quarter  million dollars per  year, and we expect that to go up to the range of about $8 million when the final commitments are made. At the same time, we are aware t ha t much broader efforts are going to be required in the R. & I), field, probably in the range of billions of dolla rs per year rathe r than millions, and we agree that is probably not with in the present capability of the private  sector.
We additionally recognize tha t this country is shift ing from its petroleum-based energy system to a system which will rely in making up the deficit and in meeting the expanding needs prim arily on the  nuclear field and on coal.
It  is our view tha t it will be necessary to atta in a synthetic liquid fuel capability as quickly as feasible. Liquid fuel is the real shortage area at the present time. We think this is so important  that we believe there is justification for Government participation  in full-scale production facilities, in informed price supports, or in the involvement by Government in the actual planning and construction to get synthetic fuel capabi lity on line.
The need in the liquid fuel area is such tha t it  will probably require essentially as large an effort as has been committed to nuclear development.
In  summary, Mr. Chairman, members of the committee, we do support this bill as a vehicle t ha t can st rengthen the Federal energy research, coordinate Government research with the work of the E PR i, and quiet some fears which we do not share but which have been voiced about the combined research and regulatory functions of the Atomic Energy Commission.
We do caution tha t a reorganization of function will not in itself, we believe, produce the substantial  additional R. & D. effort th at will be required in solving the energy crunch unless companion to that , Congress gives the new agency greatly expanded and broadened authority and funding. We do urge consideration of the substantive research on a scale such as is contemplated by Senator Jackson’s bill, S. 1283. We par ticularly emphasize the need for attention  to the synthetic liquid fuel production capability  as I have just mentioned.
We also suggest for the consideration of the committee tha t section
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104(d) of ILR. 11510 be changed to include the transfer to ERDA 
of the EP A research used to develop powerplant environmental pro
tection standards. This change would, in our view, constitute a major 
step toward reconciliation of the Government’s divergent policy on 
energy development and environmental protection.

We continue to support the concept of a national power guide, 
with the added justification of moving toward coal and away from 
gas and oil for electric power generation. We believe such a nation
wide guide  would substantia lly assist in achieving tha t objective.

We very much appreciate the opportunity to present our views to 
this committee.

Chairman Houfield. We want to thank  you, sir, for your support 
of the  bill. We wish we were not pushed for time, but I think  we are 
going to have to adjourn  the committee. Your testimony will be pub
lished in the record in its entirety.

Mr. Robert D. Partridge. Thank you, Air. Chairman, and members 
of the committee.

Chairman H oeifield. And we will carefully consider the points you 
have made. Thank you very much.

W e are recessed until tomorrow at 9: 30.
[Air. Robert D. Part ridge’s prepared statement follows:]

Prepared Statement of Robert D. Partridge, Executive Vice President, Na
tional Rural Electric Cooperative Association

Mr. Chairman, and members of the  subcommittee, my name is Robert  D. 
Par trid ge.  I am the  executive vice pres iden t of the National Rura l Electr ic 
Cooperative  Association  (NR ECA).  NRECA is the natio nal service organ ization 
of consumer owned cooperat ives which provide electric util ity  service to some 
24 million consumers located largely in the sparse ly populated agr icultur al 
areas of 46 State s. I am accompanied by Mr. Charle s Robinson our corporate  
counsel and  director  of our energy and environme ntal policy division.

The chai rma n of this subcommit tee sta ted  on July  25th, duri ng Secretary  
Morton’s testimony, th at  “This committee  believes that  the  appro achin g deficit 
crunch—as they call it in the energy field—is our grea test  domestic problem at 
this time.” The  chai rma n was obviously and eminentl y correct. The “energy 
crunch ” is now upon us, and it is indeed our most serious domestic problem. 
Moreover, a s ma tters have developed, it is also one of our most serious  problems 
of foreign policy. We cannot tie  our Nati on’s energy fut ure  to the vagaries of 
inte rnation al politics.

For  severa l years NRECA has advocated a sharply stepped up Federal role 
in energy research. Our membership has par ticipated in the development of the 
Elect ric Power  Research Insti tut e (E P R I) , and rur al electric  systems are  now 
beginning to commit sub stan tial  fund s to EP RI programs. However, we also 
believe th at  the  magn itude of the  energy resea rch burden imposed on us by the 
prese nt situ atio n requires a trul y massive effort; an effort which canno t succeed 
with out  stro ng and thoroughly coordinated  Federal leadership.  We offer our 
suppo rt of H.R. 11510, because it is clearly designed to improve the  coordina
tion of Fed eral  research activ ity. It  may not yet be perfect in every detai l, but 
it  is very soundly conceived legislat ion. It  anti cipa tes the need for increas ed 
Fede ral R. & D. activ ity and sets in motion the  machinery to handle  the work.

H.R. 11510, by divorcing the  R. & D. acti vity  of the Atomic Energ y Commis
sion from its regula tory function , should also help to allay the  fea rs of persons 
who have fel t that  the combined resea rch and regu lator y funct ions of AEC 
might  somehow downgrade nuclear  safety or environmenta l stan dards. We do 
not share these  fears, but we do not object to the  sepa ratio n proposed.

As we i nte rpr et sections 10 3( 6)  and 10 8 (a ) of H.R. 11510, they would perm it 
ERDA to par tici pat e in and help fund  EP RI projects , and thereb y speed electric 
industr y research. We feel th at  these  provisions  are excellent from the ind ust ry’s 
stand point.



105

As we un ders tand, however, H.R. 11510 would not actually  a uthorize any add i
tional research programs, and we really believe that  if the potentia l of thi s new 
agency (ERDA) is to be realized , H.R. 11510 must be followed by legislation  
which does strengthen and broaden the  substance of Federal research  activity . 
S. 1283, introduced by Senator Jackson and others , is one exam ple of the  kind  of 
legisla tion which we feel is needed.

Actually, the U.S. energy crunch  is prim arily a shor tage  of petroleum based 
liquid and gaseous fuels upon which we depend for 78 percent of our energy. 
What we must do, in my opinion, is shi ft our  energy base away  from na tur al 
petroleum and towa rd coal a nd nuclear fuel, both of which we have in abundance, 
assuming we develop a successful breeder type nuclear reactor.

This  changeover is, the way we see it, as much of a problem of business eco
nomics and development as i t is one of pure research. There fore, we feel strongly 
that  it  may be time fo r th e Federal Government  to set some quant ita tive and  time 
cer tain  objectives for  synthetic  liquid fuel production. Many uti liti es are now 
facing fuel oil prices of $7 per bar re l; some prices are even higher. Scien tists 
with  whom we have recently  discussed  the  process, advise us that  synthetic 
liqu id fuels can be produced from coal at  about th at  price. They are of the 
opinion that  it would require 10 y ears  of  construction  and planning  time to pro
duce synthetic liquid fuel in quantit ies equal to about 10 percent of total U.S. 
liquid  fuel demand. We feel that  sub stan tial  synthetic liquid fuel capability  is 
essen tial to the future  economic s trength and nationa l secur ity of the co un try ; 
even to the exten t of Government  p arti cipa tion  in actual  cons truct ion and opera 
tion of full scale produc tion faci litie s if necessary, or Government supp ort of 
synthetic liquid fuel  prices. Under  even th e most op timis tic estimates,  our na tur al 
petroleum reserves  canno t las t more than several decades. We cannot achieve 
energy “self-sufficiency” without immediate att ent ion  to developing substantial 
syntheti c fuel capab ility.

NRECA has trad itional ly suppor ted the  concept of a nat ional power  g ri d ; 
complete interconnection of all  majo r electr ic gene ration and all major load cen
ter s in the  country . This is one way to help shi ft our fuel consumption toward 
those areas where coal is predominant, and away from oil and gas. We suggest  
that  ERDA is the vehicle through which to develop plans for a nat ional grid  
system.

Subsection 104(d)  of H.R. 11510 (page 9) tra nsfer s to ERDA cer tain research  
func tions of the Environmental Protection  Agency which relate  to developing 
al ter na te autom otive powTer systems and sta tionary power plant emission con
trol  technology. This  is in our view, an excellent concept, but  we urge th at  sub
section 104(d) be expanded to include the tra ns fer to ERDA of EPA resea rch 
act ivit ies which form the bases for that  agency’s powerplant perfo rmance 
standards.

It  seems to us t ha t at  le ast on some occasions th e policies of Government agen
cies responsible  for energy avai labi lity  work in opposition to the  policies of 
those  agencies responsib le for environmental protection. We believe that  com
bining in one agency the research base for  both energy product ion, and the  en
vironmental protection stan dar ds which such production must  satisfy,  w’ouid 
be an enormous step toward a coord inated  Federal  policy on the seemingly op
posed objectives of adeq uate  energy and environmental protect ion.

In summary :
(1) We suppor t II.R. 11510 as a vehicle which can strengthen  Federal energy 

research, coordinate Government research with  the work of the  Elec tric  Power  
Research Ins titu te, and quiet  fear s which have  been voiced again st the  com
bined research and  regulatory funct ions of the  Atomic Energy  Commission.

(2) We caution, however, that  a reorganization  of func tions will not of itse lf 
produce substan tial  addi tiona l R. & D. effort or make much progress in solving 
the  energy “crunch” unless Congress gives the  new. agency greatly  expanded 
and  broadened author ity  and funding.  We urge  considera tion of sub stan tive  
research on a scale contemplated by Senator Jackson’s bill (S. 1283). We sug
gest special emphasis on synthetic  liquid  fuel production capa bility even to the 
extent  of Government support for  product prices, or Government p arti cipatio n in 
construction and opera tion of full scale plan t f acili ties.

(3) We suggest th at  section 104(d) of H.R. 11510 (page 9) be changed to 
include the tra nsfer to ERDA of EPA resea rch used to develop powerplant 
environmental protection stan dards. This change would, in our view, constitute
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a major step toward reconcil iation of the Government’s divergent policies on 
energy development an d env ironmental protection.

(4) We continue to support the concept of a nat ional power grid, with the 
added justi ficat ion of moving toward coal and away from gas and oil for elec
tric  power genera tion.

We very sincere ly apprecia te this opportuni ty to present our  views to the 
subcommittee, and wish it much success in moving toward a solution of the 
energy shortage .

[Wher eup on, at  12:40 p.m., the subcomm ittee  adjou rne d, to recon
vene a t 9 :30 a.m., Wednesday, November 28,1973.]
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H ouse of R epr esentative s,
L egislation and M ilit ary  O perations  Subc omm ittee

of tiie  Com mittee  on G overnm ent  Oper ations,
W as hi ng to n,  D.C .

The  subcom mi ttee me t, pur su an t to  no tice, at  9 :35 a.m ., in roo m 
2154,  Ray bu rn  Ho use Office B ui ld in g,  Hon . Che t Ilol if ie ld  (c ha irm an  
o f the  subcom mi ttee) pres id ing.

Pre se nt:  Rep re se nt at iv es  Ch et  Ho lif ie ld , Ben ja m in  S. Ros en thal , 
Do n Fu qu a,  W ill ia m  S. Moo rhead, F ra n k  H orton , Jo hn  W. W yd le r,  
Cl aren ce  J . Brown,  an d R ic ha rd  W. M al la ry .

Also pr es en t:  Rep re se ntat ives  Me lvin Price  an d C ra ig  H os m er : 
H er ber t Roback, staf f d irec to r;  Cha rles  G oo dw in, c ou ns el ; M ich ael T. 
McG inn,  def ens e an al yst : Miles  Q. Ro mn ey, co un se l-ad m in is trat or ; 
Do ug las D ah lin , ass ociate coun se l; Ja m es  Lan ig an  an d Jo hn  Re ich , 
co ns ul ta nt s;  an d W arr en  B uh le r, m in or ity  professio na l sta ff,  C om mit
tee  on  Go ve rnmen t Ope ra tio ns .

C ha irm an  H olifield . T he  c om mi ttee wi ll be in or de r. O ur  fir st  w it 
ness th is  m or ni ng  wi ll be Mr. Mike McC ormack of  W as hing ton.

Mr. Mc Co rm ack, we wi ll be de lig ht ed  t o he ar  from  you .

STATEMENT OE HON. MIKE McCORMACK, A REPRESEN TATIVE IN
CONGRESS FROM THE STATE OF WASHINGTON; ACCOMPANIED
BY JOHN ANDEIIN, ADMINISTRATIVE ASSISTANT; AND J.
THOMAS RATCHFORD, SCIENCE CONSULTANT. HOUSE COMMIT
TEE ON SCIENCE AND ASTRONAUTICS

Mr . McCormack. T ha nk you , Mr . Cha irm an . I  wo uld  lik e to  ta ke  
th is  oppor tu ni ty  to  in tro du ce  tw o of  my aid es , Jo hn  And el in , my ad 
m in is tr at iv e as si st an t, an d Dr. Tom R at ch fo rd , wh o is science co n
su lt an t fo r th e Ho use Co mmi tte e on Science an d Ast ro na ut ic s,  Sub
committee  on E ng in ee ring .

Mr. Cha irm an , I ap pr ec ia te  be ing in vi te d to  te st if y  be fo re  th e 
Co mmitt ee  on Go ve rnmen t Ope ra tio ns  to da y on IT.R. 11510. I wan t to  
co ng ra tu la te  y ou an d th e memb ers  o f t his  c om mittee  on yo ur  ef forts  i n 
th is  m at te r of  an ad m in is trat iv e or ga ni za tio n to  deal with  en ergy  re 
search  an d deve lop men t. I cann ot he lp  bu t take  th is  oppor tu nity to 
co ng ra tu la te  you, Cha irm an  Ho lif iel d,  fo r a lif et im e of  de dica ted 
serv ice  to  ou r N at io n’s nu clea r en ergy  pr og ra m  wh ich  ha s br ou gh t us 
to  th is  po in t of  preemi nence in nu clea r powe r, with  a bree de r re ac to r 
de ve lopm en t pr og ra m  un de rw ay , an d with  fus ion  researc h now mov - 
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ing  agg ress ively for wa rd.  The peop le of  thi s country  wil l foreve r 
honor you fo r y our leadership in th is accompl ishm ent.  M r. Ch airma n, 
the  basis for my comments th is mo rning  lies  in my conviction that  this  
Nation  m ust hav e a systems approa ch to an in teg rat ed  national energy 
policy . Th is is an absolutely essentia l min imu m requirement  if  we 
rea lly  intend  to do anything  to help solve the  energy crisis . Any re
search and  developmen t agency must be bu ilt  on th is pr inc iple if  i t is 
to accom plish an ything  t ha t can not be done ju st  as well wi th exi stin g 
agencies .

A systems app roach to an in teg rat ed  nat ion al ene rgy poli cy must 
inclu de, along with the  ad mi nis tra tio n of  all ene rgy research , de
velopment, and dem onstra tion, assessment and  manag ement  of all 
fuel s, an un de rst andin g of the  supply and dem and  fo r each typ e of 
ene rgy  and fuel  fo r each region of the  co untry , m ana ger ial  d ete rm ina
tion of  the  conserv atio n po ten tia l, and  economic and  env ironmental 
fea sib ilit y of  any  ene rgy -re late d pro posal. Th is is basic  to any  oth er 
action we may  desire to tak e with resp ect to the  ene rgy cris is, and  it 
is essential  th at  we e stab lish  wi thi n the  executive branch  a sing le ad 
mini str ati ve  agency with the  au thor ity  to imp lem ent  such an energy 
policy.

In  th is c risi s si tua tio n we face,  it is not acce ptab le to  have  any en ergy  
research and  developmen t ad minist ra tio n working in some areas of 
ene rgy  IT & I), if oth er Federal  agenc ies are ind epe ndent ly doi ng the  
same th ing , unless, of course, these  efforts are  actively coo rdinated 
throug h some sing le a dm in ist ra to r to whom all report .

I t does no t serve  th e best inte res ts o f o ur  society to att em pt  to  d irect 
any  research  and  developmen t sep ara tel y from  the  assessment and  
managemen t of  o ur  fuels. A system  appro ach would  dem and  th at  the 
two be int eg rat ed  wi thin a sing le au tho rity.  Fo r instance , a researc h, 
developmen t, and  dem onstration pro gra m for  coal gas ification and 
liqu efactio n should be related as much as is possible to acc ura te in
forma tion concerning ava ilab le resou rces of pet roleum  and na tura l 
gas, inc lud ing  the amount ava ilab le at  various prices, the  dat es avail 
able, and  the logis tics involved.  I t  m ust  a lso be coo rdinated wi th pro
grams  th at  dete rmine  with  c er tai nty how much  coal can be mad e ava il
able at  any g iven  p oin t in tim e in any  region  of the  co unt ry. The sul fu r 
content , the  nonc ombustible con ten t, an d the cak ing  charac ter ist ics  o f 
the  coal must be known along  with th e a va ilabi lity o f process water  and 
the  en vironm ental impact of d eve lop ing  a specific process which would 
depend upon coal from a specific a rea.

It  does not serve thi s Na tion's  bes t int ere st to undertake  a nuc lear 
deve lopm ent pro gra m,  as the  chairma n well knows,  inc lud ing  vario us 
typ es of breede r reactors and burners  using  dif ferent  typ es of 
fuel , wit hout a tho rou gh un de rst an ding  of ou r ura niu m and  tho
rium reserves, thei r loca tion,  and  the  cost of ex tra ct ing and re
fining them, as well as the  cost and  lead time req uir ed to pro vid e ade 
qua te enr ichment. Th is is an are a where in the  AFC , wi th ove rsig ht 
from the  Jo in t Committee on Ato mic  En erg y, has  done an ou tst an d
ing  job, coord ina tin g research , developmen t, and  dem onstration  with 
fuels assessment and  man agemen t. How ever, thi s has been lim ited  to 
nuc lea r energy.  W ha t th is Na tion needs now is the  same int eg rat ed
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manag ement  fo r all ene rgy  poli cy, inc lud ing  research  and  develop 
ment.

The same appli es to un de rst an ding  supp ly and dem and. Unt il we 
know how much elec trical ene rgy  and how much foss il fue l will be 
req uir ed in each region  of the  cou ntry, we can not poss ibly set out to 
manag e our fuel  pro gra ms  or ult im ate ly to det erm ine  polic ies for 
research a nd deve lopm ent.

No r is th is enough. W e must un derst and the  cons ervatio n potentia l,, 
and the  e nvi ronmenta l and economic fea sib ili ty of any  proposed pro
gram  for  energy conversion , trans missio n, or  consum ptio n. Le t me cite 
an exam ple. A recent  study by my staf f shows th at  if  th is Na tion were 
to deve lop an economically viab le system for the  gas ificatio n of coal 
by the  m id-1980s, and  if  we were to underta ke  to make  up with syn
theti c gas the  deficiency th at  is pre sen tly  an tic ipated  in ou r na tur al  
gas  supply at th at  time , the  antic ipa ted  cost fo r the  coal gas ifica tion  
plan ts alone  would amount to appro xim ate ly $200 bill ion. Th is is, 
of course, a rou gh figure, bu t it is a good appro xim ation . I t appli es 
only to the  gasifica tion  pla nts , igno rin g the  cost of opening and de
veloping  more  mines and  of tran sp or tin g coal to the gasifica tion  
pla nts . It also completely igno res the av ail ab ili ty  o f process wa ter  and 
the  env ironm ental con sidera tions of such an un de rta kin g.

Th is exam ple can be mu ltipli ed  man y times as one conside rs such 
program s as the increase in th e n umber  of nuc lea r reactors, the  br eed er 
program , synth etic l iqu id fuel s from coal, solar  and g eothermal ene rgy 
developmen t, transm iss ion  of electr ici ty,  human tran sp or ta tio n,  de
su lfu riz ati on  tech nology , and  the  env ironm ental impac t of any  of 
these.

The question logica lly the n ari ses: Would the  ER DA, as set  fo rth 
in II. R. 11510, r espond  to, or  f it into the  need  fo r a systems appro ach 
to an in teg rated nati on al energy policy?

I respec tfu lly  sub mi t th at  it would no t resp ond  to the need, and  
th at  if it would  fit in at all,  i t would be so aw kw ard  and so inad equ ate  
th at  th is committ ee might conside r taki ng  no acti on at all.  lest the  
Congres s mislead the  peop le of th is coun try  into  bel iev ing  we are 
do ing  s ometh ing  new and con stru ctiv e to help solve the  ene rgy  cris is 
which could be done jus t as well wi th e xis tin g agencies.

Let me cite what I cons ider  to be several specific weaknesses o r in ade
quac ies of  II.R.  11510.

The  ER DA  would be headed  by an Ad minist ra tor, appointed  by th e 
Presi dent and  confirm ed by  the Senate.  H owe ver,  the b ill is silent  w ith  
respect to whom the  Adm inist ra tor would rep ort . On Monday of th is 
week, the  Science  and  As tronauti cs Com mit tee met all day  wi th its  
Res earc h Manag ement  Advisory  Pa ne l to discuss the  subject  of “E x
ecutive  O rganiza tio n fo r E ne rgy Res earc h a nd  D eve lopment.” At th at  
time. Mr. Jo hn  Sawh ill . Assis tan t Di rec tor  of the  Office of Ma nag e
ment  and Budge t fo r En erg y, Science, and  Na tu ra l Resources, dis 
cussed th is m at ter w ith  us.

li e  suggested th at  the  Office of  Ma nag em ent  and  Budget,  along 
with an exp and ed En ergy  Pol icy  Office, would  coord ina te with,  and 
give  gen eral  policy guidance to the  Ad min ist ra to r of  ER DA. A s im ila r 
rel ati onsh ip would pre vail wi th the  De pa rtm en t of  In te rior  and: 
DEN R if  it were crea ted  a t a l ater  date .
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Thus,  it  wou ld ap pe ar  th at  fuels assessment and management , and  
ene rgy  d ata  and  inf orma tio n collection  a nd ret rieval would be ca rrie d 
out iii DE NR , or in the De partm ent of  Int er io r, while a “ sort o f ’ com
bin ation  o f EPO  and  OMB would “so rt of ” co ord ina te ene rgy  policy , 
and throug h the  bud get  procedure  determ ine  wh at R. & D. pro gra ms  
wou ld be carr ied  out.

I reg ard such a loose app roa ch to ene rgy policy making and supe r
vision of  our  energy I f  & D. as dan gerous ly inadeq uate. 1 believe  th at  
we m ust  have c lea rly  defined channe ls o f a utho ri ty  f rom  the  P res iden t 
to some person who has  a utho rit y fo r o ver all  ene rgy  policy and  pl an 
nin g, and  thence to directors  of  I f  & D. agencies. I believe th at  the  
person responsible for e nerg y policy and  plan ning  should come before  
the  Congress each ye ar with a well defined pr og ram fo r energy I f  & D., 
and with  a budget  request for it .

Mr. Ch airma n, the  second ma jor  weakness of II .I f 11510, as I see 
it,  is th at  nuc lea r weapons research , develop men t, and  demo nst rat ion  
would be t rans fe red from  A EC , along wi th ene rgy  I f  & I), to the 
ER DA . I believe th is to be hig hly  inad visable, not  only  because the  
very large  weap ons bud get  would  ten d to blur  the  perspective of our  
energ y e ffor t, and  not only  because o f th e dis torte d att en tio n t hat  such 
a large  block in the  budget  would cause  in the  min d of man agemen t, 
hu t also because I believe very  stron gly th at  we mus t, in every way 
th at  we can, help  the  average  citizen  dis tin gu ish  between the  safe , 
peaceful uses o f nuc lea r energy on the  one hand, and  nuc lea r weapons 
on th e o ther .

Mr. Ch airma n, I would like to tu rn  now to  o the r areas of ene rgy  r e
lated  research  and development. I I .I f  11510 would  t ra ns fe r sola r h ea t
ing  and  cooling  developmen t, and  geo therma l power developmen t 
from  the Na tional Science F oundation . I t  would also t ra ns fe r al te rn a
tive automobile  pow er systems and  emiss ion researc h from  EP A.

While thi s seems to be a star t in the  d irection of in tegr at ing ene rgy  
I f  & D., I fai l to perceive the  logic in th is pa rti cu la r del ineatio n. If  
some energy I f  & I) , from  NS F is to  be incl uded, why not all ? Should 
not  oth er solar  rel ated I f  & D. be incl ude d? W ha t abo ut ba tte ry  
R. & I)., and wind ene rgy and fue l cells? Most im po rta nt  of  all is 
ma ter ial s research . Th is is the most im po rta nt  are a of all ene rgy  
research , as our tas k force  of ene rgy pointed ou t t hi s spr ing . I f  some 
automotiv e research  is to be included, why not  th at  o ut sta nd ing work 
being done by NA SA  ? I f  we in clude some tran sp or ta tio n R. & D., wh y 
not  all, at least insofa r as it is ene rgy  relate d?  If  sol ar heati ng  and 
cool ing is inc luded, why not hou sing des ign  and  sta nd ards  f or  en ergy 
efficiency as are  being  worked on by the Na tional Bureau of  St an d
ard s? These are  all important, areas of  ene rgy  researc h, and I  believe 
th at  any e nergy research  and  develop men t agency mu st c ons ider th em 
all in an in teg rated manner.

Fi na lly , Mr. Ch airma n, I wan t t o em phasize  th at  any energy R. & D. 
agency mu st be resp ons ible  to  Congress,  as much as to  the adminis 
tra tio n.  fo r dev eloping and imple me nting  en ergy polic ies and  R. & D. 
programs. It  is my impress ion th at  H.R . 11510 does not pro vide for 
such congres sional invo lvement. Th is, Mr. Ch air ma n, is the ma in 
th ru st  of m y cri tici sm of  the  ER DA pr op os al : Tha t it  is inadeq uat e 
to do the  job in the  face of the  ene rgy  cri sis ; th at it  does not have a
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clearly defined cha in of command to the Pr es id en t; th at  it  inc ludes 
nuclear weapons R. & 1).; th at  it is not ade quate ly responsive to 
Congres s, and  fina lly it  would  be very aw kw ard  to fit the  E RDA into  
a systems app roa ch to an in teg rated  na tio na l ene rgy  policy unless  the 
entire  program  an d agency were  act ua lly  run by EP O-O M B. I  have 
asked myself—could  H.R . 11510 be ame nded t o make the  E RDA meet 
the c riticism I  have  offered. My judgm ent is  th at  it  wou ld be a soun der  
approa ch  to conside r inst ead  the  concept of  an  int era gen cy ene rgy  
council, such as was include d in S. 1283, which  was marke d up  in 
Se na tor  Jackon 's subcomm ittee  in the  Senate yes terd ay.  Th is agency  
would, as I un de rst an d it, be d irected by an Adm in ist ra to r appointed  
by the  Presi dent,  and appro ved by the Sen ate.  Th e agency would 
coo rdinat e the  energy research , de velo pment,  an d dem onstration  ac tiv 
itie s of NASA, NS E,  AE C,  De pa rtm en t of the In te rior , FPC , XB S, 
and E l ’A. 1 do not  know the  de tai ls of th is bill  at  the  presen t tim e 
because  it has not been comp lete ly wr itten  up or published, bu t it 
wou ld seem to me th at  it may  come closer to meetin g our Na tion's  
needs at  th is time th an  does H.R.  11510. How ever, even wi th such a 
council, I would  include  an autom atic destr uc t provis ion , wi th a long 
ran ge  study  for the  creation of a Cabin et level agen cy to det erm ine  
ene rgy  policy and man age  all energy pro gra ms . Fi na lly , Mr. Cha ir 
man , I  want to assu re you th at  my cri tici sm of 1I.R. 11510 is meant  to  
be con structive, and  th at  it is offered in a sp iri t of  good will as my 
at tempt  to make a me aning ful  contr ibu tion to th is commit tee' s very  
im po rta nt  delib era tion s.

Th an k you, Mr. Chairma n. I will, of  course, be ha pp y to tr y  to 
ans wer quest ions.

Ch air ma n H olifield . I  wa nt to th an k the gen tlem an,  who is a col
leag ue of mine on the  Jo in t Com mitt ee on Ato mic En erg y, fo r his 
tes timony  th is mo rning and  his suggestio ns. I assu re him th at  his 
suggest ions  will be considered by th is commit tee when we come to the  
ma rkup  session. How ever , I migh t say th at  a n um ber  o f t hin gs  which 
the  gen tlem an has  men tioned are,  or will be in the  bill , such as the  
one man  Adm in ist ra to r and  ann ual repo rts  to the  Congress th roug h 
the  Chief  Exe cut ive , which is where the  repo rts  would  go firs t, and  
the n to the  committ ees of jur isd ict ion . So those th ings  are tak en  
care  of.

Now, in my 30 years  in Cong ress,  I  have  come to the  conclusion t ha t 
you can not  a lways climb the  full  lad der in one bound; you have  to  do 
those th ings  which are  possible  and  pra ctica l and  which can  be passed 
in the  Congress, and which can be signed  by the  Presi dent,  o r else you 
are  engaged in fu til ity .

Th is is an interim,  you mig ht say an i nit ial , ste p to wa rd c oordinat ion  
of ene rgy and resources. We have,  wi thi n the  bill,  the  capabi lity of 
co ntr ac tin g with  every othe r agency of Gov ernment, the  capabil ity  
of taking  on any  research  and  deve lopm ent pro gra m,  by assi gnm ent  
or by contr act , th at  is now in existence.

As to w hat  th e A dm in ist ra to r wi ll do when  th e agen cy is es tabl ishe d 
and the  problem s are ana lyzed—and  of course, an ana lys is must be 
made  before any research  and develop ment program  can go forwa rd— 
T can not  say. The  ’ ’residen t, in his message  to the  people  and  to the  
Con gre  •, has  adzed for  imm edia te steps. Th is committ ee is endeavor -
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ing  to resp ond , and we have  good s up po rt from  the Members b oth here  
and  in the  Senate.  Sen ato rs Er vin,  Pasto re,  Aiken, and Jackson—the 
la tte r three  be ing  on the  J oi nt  C omm ittee —and several more  S enato is 
int rod uce d th is same bill yes terday . Sena tor  Ribicoff is rea dy to 
proce ed in par allel.

It  is the hope of the  c hairm an of th is subcommittee th at  we can get 
th is b ill out of subcommit tee by th e end of  th is week and b ring  it before 
the  ful l committ ee nex t week. We are  proceeding in an exp edi tiou s 
manne r, but not in a hasty  manner, because we have  had th is under 
stu dy  for  some time. He ari ng s were held ea rlier  on I I.R . 9090. of  which 
par t B is subs tan tia lly  the  same as th is b ill—th at  is, the  trans form ation 
of  the  Ato mic  En ergy  Commission into  an overall ene rgy  agency,, 
uti liz ing  its  some 80 ,000  in-house and con tractual employees  and  its- 
$4 bill ion to $5 bill ion  worth  of  fac ili tie s th at  a re the best  fac ilit ies  in 
the  Nat ion . It  would have  access to all oth er agencies’ researc h and 
develop men t fa cil itie s th roug h the contr ac tual route, and  to  al l p riv ate  
sources of assistance . This  will be take n care o f in the b ill.

We believe  we have  a pra ctica l bill here . We believe we hav e a bill 
th at  can lie passed on the  floor of the House and  Sen ate , and we 
believe th at  t hi s bill will be sign ed by the Pre sident. The ad min ist ra 
tio n witnesses will be befo re us af te r we get  throu gh  wi th the  con
gres sional witnesses th is mo rnin g.

Mr. Fuqua, do you have any  questions?
Mr. F uqua. I have  no questions.
Ch airma n H olifield. M r. Ho rto n ?

ERDA ORGANIZATION

Mr. H orton. Mr. Chairman.
Mike, I want to than k you fo r coming befo re the  committee and  

tes tifyin g. As you know, I have a gr ea t deal of  resp ect fo r your  
exp erti se and know ledge in th is field. I th ink the  points you have  
pres ented to th is comm ittee ough t to be looked at  and  studied. I do 
not know wh eth er you have seen a dra ft  of the proposed organiza 
tio n;  pe rhap s one of the  sta ll could  make sure  th at  you have one in 
fro nt  of you.

Have you received one?
Mr. McCormack. No, I have  not.
Mr. H orton. Mike, would you see tha t Mr. McCormack gets a copy 

of  thi s ?
One of the  objections you had was with reg ard  to some of the more 

adv anced concepts. I f  you will look at  the  five boxes showing the  
As sis tan t Ad mi nis tra tor s.

Mr. McCormack. Yes.
Mr. H orton. The  four th  box is fo r research  and  advanced ene rgy 

systems. Inc lud ed  in the re is tr ans mission, s tora ge,  a nd t hen adva nced  
concepts, M il l) , tides, wind s, and sola r. You can see the  lineup  that  
is listed there. I do not th ink th at  th at  mean s to exclude any  oth er 
concepts. I would expec t th at  thi s wou ld be a very  wide based researc h 
and  developmen t admi nis tra tio n.

You were also concerned abou t the  rep or tin g,  th e lines  o f a utho rit y.  
Th is would be very sim ila r to NA SA . As I see it, ER DA would  be 
to the ene rgy  mission what NA SA  was to the  space mission.
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There is a line of author ity directly to the President . This would 
he an independent agency that would report directly to the President.

The other  point is t hat  we did by inadvertence leave out of the  bill 
the requirement tha t this agency repor t annually  to the Congress. 
However, it will be put in the bill that will be repor ted to the floor. 
So your criticism was justified there;  it was not in the bill. Pu t this 
is an inadvertent erro r. The chairman and I  thought it was in the bill, 
but apparently, in typing, it was le ft out. But it will be put in the 
bill. 1 would certainly agree with you.

I wanted to assure you tha t the very things you are concerned about, 
I think, are included in the bill. I  would be most concerned about the 
line of author ity matter if we had not provided for it. It  is under
stood tha t it  will report  directly to the President and to the Congress.

Mr. McCormack. Mr. Horton, I appreciate this information very 
much. But I would respectfully suggest t ha t putt ing on paper tha t 
the Administra tor will report to the President does not mean t ha t 
there would be a really meaningful dialog between the two except 
through the intermediary of the OMB-PPO.  The working relation
ship would indeed be, as Mr. Sawhill said to us the other day, tha t 
ERDA would receive general policy direction from OMB and EPO. 
It  strikes me that what we are doing is setting up OMB as the energy 
policy agency with EPO as its working entity.

Mr. H orton. We cannot eliminate in this  bill the Office of Manage
ment and Budget.

Mr. McCormack. No. I do not suggest that .
Air. Horton. Tha t is not the purpose of this  bill. Tha t is an orga

nization tha t is in existence in the Federal Government, and it has a 
role in the executive branch. To the extent that, it is there, i t will con
tinue to have tha t type of role, just as it has with NASA, the Depart
ment of the Inter ior, other Federal agencies, departments, et cetera. 
So you cannot eliminate that.

Mr. McCormack. I certainly agree. I did not mean to infer tha t 
I would suggest abolishing OMB, or even an end-run around it. But 
the thrust  of par t of mv presentation was tha t we ought to have a 
clearly delineated line of author ity to the President . Perhaps the bill 
does provide that more than I have had the impression.

Mr. Horton. I think as a result of your testimony, Mike, we can 
surely make certain in the report tha t thi s is covered, because T would 
agree with you th at that  line of authority ought to be established.

Chairman Holifield. I think with Mr. Horton that it is in the bill, 
but we will certainly consider that point, because we intend tha t the 
repor ting be both to the Congress and to the President, of course. It  
is a good point and we will look at tha t very carefully.

SINGLE AGENCY

Mr. II orton. I want to emphasize one other thing, Mr. Chairman. 
That is, on page 2 of your statement, Alike, you indicate, and you 
underline:

This is basic to any other action we may desire to take with respect to the 
energy crisis, and it is essential tha t we establish within the executive branch 
a single administrative agency with the author ity to implement such an energy 
policy.
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T really th ink that  this bill will do just exactly what you are asking to be done. 1 discussed this informally with you before this hearing today, and 1 think  that you and the members of this committee are basically in accord. We have had experience in this committee, I might say parenthetically, with regard to trying to establish a Consumer Protection Agency. The fact is that we do not have one today because nobody can agree as to how it should be st ructured; and the result is tha t the agency has not been established, and T am not sure i t can ever be established. I am not completely pessimistic, but I am more pessimistic now than I was optimistic in the last Congress.
I do think  that  this agency, ERDA , does have the capability of doing exactly what you want it to do. I f there are other phases of research and development that ought to be put in here, there is no reason why this agency's umbrella cannot encompass them. I would hope we can move forward with this and I would hope we can get your support, not only on the floor, but your active support  and even your cosponsorship of this bill. We ought to get this agency established. Later, if we have some problems, we can make adjustments.But I do want to assure you that there is no intent to have this agency not report directly to the President or have it  not report to the Congress. I  th ink affirmatively it should report both to the President and to the Congress.
Mr. McCormack. Thank you.
Chairman H oltfield. Thank you, Mike.
Mr. Moorhead ?

EFF ECT OF  N E W  AG EN CY

Mr. Moorhead. Thank you, Mr. Chairman.
Let me say, Air. Chairman. I think th is is one of the finest presentations I have ever heard in the Congress. It  is very thorough and thoughtful.
You have brought up some matters tha t concerns me, Mike. But I wonder if the question should not be, should we go ahead with this bill as best it is and then t ry to work out the imperfections, ra ther  than to try from scratch to write a whole new bill ? I)o you have any thoughts on that ?
Air. AIcCormack. Yes; I do. And I must say I am very troubled, because this is obviously going through my mind, too. I  have thought about it a great deal. Why not go ahead with the ERDA program? I think there is a very serious danger here and I think the committee should consider it. That is, ERDA will not be doing anything significant tha t would not be done anyway with existing agencies under the direction of EPO  and OAIB.
Now, we are going into a severe energy crisis that is going to last for a long time. The President has said that  under Project Inde pendence, we are going to establish energy independence and self- sufficiency. 1 think all of us who have studied this question know that we are not going to have energy self-sufficiency fo r a long period of time, a t least not at the levels at which we are accustomed to  using energy. The only way we will have energy self-sufficiency quickly is to drastically reduce our demands.
Air. AIoortiead. Tha t is in the short term ?
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Mr. McCormack. In the intermediate term, too. If  th is is true, the 
people are going to be tu rnin g to  us and saying, whait did you do; I 
thought you created an agency to correct this problem.

Now research and development is not going to change anything 
significant in the next 5 years. The major impact will not fall until 
from 10 to 15 yeai-s. In  tha t period, there are going to be many months 
of hardship, cold, unemployment and disarrangement of every sort. 
Is it good to be holding out what appears to be a solution to the prob
lem to the people when it really is not ? I believe this is a real danger.

If  this bill is passed or if  any bill creating an organization is passed, 
I hope tha t the message goes out to the people that  energy research and 
development is not going to solve our problems for a long period of 
time. But just in the act of passing this bill, we may be building a 
trap for ourselves tha t it will be very difficult to live with.

Mr. Moorhead. I think tha t is a very good point. Obviously, with 
or without ERDA, we will have or we will not have gasoline ration
ing.

Mr. McCormack. That is right . You could not be more righ t. Con
gressman.

Mr. Moorhead. Thank you very much, Mr. McCormack.
Thank you, Mr. Chairman.
Chairman II olifield. Thank you very much, Air. McCormack.
Mr. McCormack. Thank you.
Chairman I Iolifield. Mr. Coughlin.
I will say to my colleague that we are under quite a bit of time pres

sure. If  the gentleman wishes to  read his complete statement, it will 
be received in tha t manner. If  the gentleman feels he can without 
doing violence to his testimony summarize it , why, we will accept it 
in tha t manner. But I will leave it up to the gentleman as to which 
course to pursue.

STAT EMENT OE HON. LAW RENCE COUGHLIN, A RE PRES EN TA TIVE
IN  CONGRESS FROM TH E STATE OF PENN SYLVAN IA; ACCOMPA
NIED  BY DR. IR A J ZANDI, PROFESSOR OF ENE RGY  AND EN VI
RONMENT, UN IVER SIT Y OF PENNSYLVANIA

Mr. Coughlin. Thank you. Mr. Chairman, what I would like to do 
is submit my statement for the record and briefly summarize it for the 
record if I might.

I am Congressman Lawrence Coughlin from the 13th Distric t of 
Pennsylvania. With me is Dr. Ira j Zandi, professor of energy and 
environment, at the Univers ity of Pennsylvania, who is on a sabbatical 
leave from that university with our office. l ie  is in charge of th eir Col
lege of Thematic Energy Management. li e holds a Ph. D. in environ
mental engineering. This testimony which we have submitted is a re
sult of both my work on the task force in energy in the 92d Congress 
and the work of Dr. Zandi.

Let me say at  the outset that I strongly support the legislation be
fore your committee. This goal of transfe rring almost all of the  exist
ing energy-related research activities of the Federal Government from 
the Atomic Energy Commission, the Department of the Interior,  the  
National Science Foundation, and the Environmental Protection
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Agency is certa inl y a very im po rta nt  step to consolidate  our energy research . While we do face a dile mma in energy, it is comfort ing  to note  t hat  th e prob lem is not one o f exha ust ion  o f resou rces bu t a p roblem th at  lies wi thin the realm of man agement. Th is is a realm th at  is w ith in our g rasp.
In  expre ssing su pp or t of the  leg isla tion, I would like  to note  in pa rt icul ar  two  pot ent ial dangers  in the measure  unle ss the  necessary safeg uards  are  taken.  Fi rs t,  the  ana logy has been made frequently  befo re th is committee and  in disc uss ing t hi s leg isla tion of the  energy cris is and  the ene rgy  prob lem with the  Man ha tta n pro jec t and  wi th NA SA . Now, while  th is is a va lid  ana logy in one sense, in anoth er sense it is not.  because the  goal of prov idi ng  adequa te cheap ene rgy is a diverse goal.
En ergy  is a mu ltif ace ted , glob al yet local, economically sensi tive,  tim e variable , socio- technical prob lem. I t touches wi tho ut excep tion  on all facets of our na tional, fam ily , and ind ividual life . So th at  unlike the  M an ha tta n pro jec t or  un like  NA SA , it  is not a sin gly -or ien ted  kind of  prob lem and  in the broadness  o f the ene rgy field lies the  danger of a singl e all- powerfu l ene rgy  admin ist ra tio n cha rged with the  task of ill um inati ng  th e pa thw ay bv do ing  re search. I f  th is agency att ain s conside rable momentum  in a specific direct ion  and misinte rpr ets  the  in ten t of  the law by assu min g th at  its  mission is to deve lop a single sop his ticated solu tion  a t t he expense o f o the r feasible and  perha ps less effective and  more exotic solu tions, it migh t for inst ance allocate  a dispropo rtion ate  sha re of its resources to the  adva nce ment of  n uclear  energ y whi le neg lec ting  t he  dev elop ment of coal. It  migh t become so involved in massive tech nica l solu tion s while neg lec ting  social and finan cial  tools  of  bal ancin g supp ly and demand . Such  a tendency, if allowed to proceed unchecked, migh t lead the  Na tion in a direct ion  rep lete  with difficulties.
I respectfully suggest th at  th is committ ee conside r the possibi litie s of m itiga tin g a gains t such an outcome. One o f the possibilit ies  I  would offer  i s the inclu sion of  a pro gra m to create  the pos ition of  Assis tan t Ad minist rat or -C om ptr oll er who would be in cha rge  of  pl an ning  and  budgeti ng  fo r the  var iou s segm ents  of  the new agency. Und er  such a prov ision, the  As sis tan t Ad minist ra tor -C om ptr oll er  would be re qui red  to make pub lic the  tentati ve  budget requ ests  of the  admi nis tra tio n.  say a t least  2 m onths befo re t he  A dm in ist ra to r’s final decision. Th is would give interested pa rti es  and the  Congres s the op po rtu ni ty  to  review th is and to pre sen t th ei r views. The pub lic would  have the  

op po rtu ni ty  to judge the  me rits  of the budget requests  as well as the  final decision by th e A dm inist rat or .
T th ink th at  the  Congres s shou ld be awa re of the  possibil ity  th at  no s ingle co mmittee  o r g rou p in the  Congress wou ld hav e the  o pp or tuni ty  to  examine fu lly  th e t ota l budget of the Adm inist ra tor as the  bi ll is nre seu tlv  drawn . Tf t his  would be the  outcome, the n it  is possible fo r a disproportionate  budget di str ibu tio n to tak e place despite  the  best inte ntions of  this  measure.
I  am sure that  some would contend  th at  the  new agen cv should not be sadd led bv a p rio ri res tric tions.  I t  ma y also lie said th at  research  in one area mav be more  expe nsive than  researc h in oth er area s. These are . of  course, thou gh tfu l observatio ns and  should be weighed care-
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ful ly,  bu t it is very im po rta nt  th at  th is  agen cy no t go off in a single  
direct ion , th at  all direct ion s be given ade quate  att ention.

An othe r mat te r of  concern  in our review of  the leg islation  is th at  
in the  creatio n of  a catcha ll ad minist ra tio n,  there is the  chance of  
sti flin g maver ick o r novel or out-of- line, unsol icit ed o r fa r-ou t resea rch , 
if  you wa nt  to  call it  t ha t. Many inst ances of maver ick  research hav e 
pa id  off handsomely in scien tific discoverie s an d techno log ica l inno
vations . W ha tev er Congres s does, it  sho uld  no t create  a sit ua tio n in 
whi ch cre ati vit y is stifled , even if  it  is ou t of line wi th establ ished 
policy.

The National  Science Fo un da tio n has  been successfu l because it  is 
flexible enough to pro vid e oppo rtu ni tie s fo r the would-be  inv en tor 
and the  would-be co ntrib uto r to  contr ibu te his  or he r sha re of  
innova tion .

Once  an ene rgy  researc h and development  agen cy is establ ished,  
it  will  be ver y difficult fo r a pe rson  w ith  uncon ven tion al ideas to receive 
su pp or t if  the  agen cy does not conside r the idea of  inte res t.

The s ingu larit y of a utho ri ty  which wil l be  created to  su pp or t e nergy 
rese arch will,  no doubt, eliminat e exte nsiv e int era gency com pet ition 
which would be de trime nta l to cre ative researc h. I t  is im perat ive  
th at  a ce rta in  level of com pet ition be kept alive . I f  com pet ition 
among  governmental agenc ies is eliminat ed,  the new agency sho uld  
the n be str uc tur ed  so to induce  a healt hy  level of  com pet ition .

A possib le method of ach iev ing  th is goal  wou ld be to autho riz e t he  
As sis tan t Adm in ist ra to r fo r Res earc h and Advan ced  En ergy  to sup
po rt  unsolic ited  research in any are a of  energ y in the same manne r 
th at  the Na tional Science Fo un da tio n presen tly  und ertake s. Th is 
mechanism would assure the  possibil ity  of su pp or t fo r scientif ical ly 
sound idea s ex traneo us o f es tab lish ed policy .

Mr.  Ch airma n, I  wou ld like  to stre ss one final point. Th is bil l, as  
im po rta nt  as  i t is, m ust  be cons idered by a ll concerned as a beginn ing , 
a fir st step . Th e dev elopment of rel iab le research str ateg y can only  
be effective in the con tex t of  a sound,  equ itab le, and  po pu lar ly  
support ed  na tio na l ene rgy  policy. As all of  us know, no such  pol icy 
exists. We  should str ive  to develop one. We  should  res ist  temptat ions  
to c ontent  ourse lves  with  thi s one  app roa ch.

A t the  p resent , we face  a  f utur e th at  prom ises  to br ing cris is of  th e 
type  a nd  m agnit ude unk now n t o us except in tim e o f war . Clear ly,  we 
wil l court d isa ste r unless we act p roperly  and qu ickly.

Bu t, it  a lso mu st be s aid  t hat  th e ene rgy  c hal lenge ha s pro vid ed an 
op po rtu ni ty  f or  th e Na tion. We shou ld be t ha nk fu l th at  inte rnati on al 
events have ja rr ed  u s awake now ra th er  th an  5 ye ars  hence. We  have 
been g iven  the p recious g if t of  time.

I  a pp laud  th is  com mitt ee fo r i ts s wift  ac tion  in  th is ma tter.
Th an k you, Mr. Chairma n.
[Repres entat ive  Coughlin's  p repa red sta tem ent fol low s:]

P repared Sta tem ent of H on. L awr ence Cou gh li n , a R epr esenta tive in  Con
gress  F rom th e State of P en nsyl va nia

Mr. Chairman and members of the Committee on Government Ope rations : 
Tha nk you very much for giving me the opportuni ty to appear  before you to 
express my suppo rt of and make rela ted observations on H.R. 11510, th e Energy  
Reorganiza tion Act of 1973.
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During tlie 92d Congress, I served on the Science and Astronau tics Committee’s Task Force on Energy. The experience on this  task force was invaluab le. From my work on the task  force and my own stud ies of our energy dilemma, I offer what  I hope is a practica l view of the hill your committee is considering.This measure would crea te an independent executive agency, the  Energy Research and Development Administration , whose Adm inist rator would he a uthorized hu t not limited to exercising central  responsibility  for “policy, planning, coordination. support , and management of resea rch and development programs respect ing a ll energy sources. * * *”
The estab lishm ent of this  proposed agency would be accomplished by the transfer of almost all exist ing energy-rela ted research activities of the Federal Government from the Atomic Energy Commission, the Department of the Interior,  the National Science Founda tion, and the Environmental Protection  Agency. In reality, it would produce a super organ ization with a direct ive to develop national  energy research policy and execute all research activity  of the Federal Government.
In light  of recent inte rnat iona l events and in view of our predicament with oil and gas shortages, I find ample justi ficat ion for the proposed legislation. I share  with you, Mr. Chairman, the belief that  this hill would enhance our chances to handle  with more confidence the future  energy needs of the country.For whatever reasons—the insa tiable appetite for energy of an affluent Nation; misguided Government policies often influenced by special intere sts : the absence of machinery to respond to an energy crisis, or the lack of fores ight in mobilizing the vast  scientific and engineering tale nt and technological resources of the  Nation—the  fact is tha t the sta tus  quo has not worked in an adequate  and sati sfac tory  manner.
It  is all too obvious tha t the Nation  faces the specter  of energy deficiencies. We have reached a point where we need to alt er our present course. This bill is a step in the right direction.  It provides the machiner.v th at will enable us to come to grips w ith many of our  energy problems.
While we face a dilemma in energy, it is comforting to note that  our problem is not one of the absence or exhaustion of physica l resources, but rat he r a problem that  lies within the realm of management. This  is a realm that  is fortunately  within our grasp.
There  are sufficient supplies of oil, na tural gas, and coal—not cons idering other sources of energy—to las t the country for many years. Various documents of the Departmen t of th e Interior indica te if the Nation utilize s only oil for its energy needs that  it has a sufficient economical supply for the next 40 years. If the only source is natu ral  gas. the supply is sufficient fo r 30 years. If  the only source is coal, the supply is sufficient for  40 vears. This is, I underscore,  an economical supply a t 1970 price and consumption levels.
Tf we are  ready to pay more, so th at  the  exploitat ion of wha t ar e now considered submarginal  resources  becomes economical, the fiaures change to  200 years for oil. 05 vears for na tural gas. and  360 years  for coal. Wi th more advanced technology, his her  prices, and prudent conservation measures, the limits stre tch into the millennium.
Attent ion to these sta tist ics  persuades  one to conclude t ha t the  cr isis confronting us is a crisis  of shortsightedness, a cris is of sagacity , and a cris is created by institu tional blunders. The bill t his  committee is considering atte mpts to address some of these  problems. That is why I am supporting it.
In expressing my support. I also want to note briefly poten tial dangers inherent  in the measure unless care is taken to include the  necessary safeguards.The mer it in establ ishing so all-encompassing an organ ization as proposed in the hill is assumed a priori,  because of the  successful experience with  the  Manhattan Project and the  National  Aeronautics and Space Administra tion.It  has been observed tha t the energy problem is a colossus and therefore demands sim ilar  herculean effort. This  is a strong argument and deserves att en tion. There is. however, an other side to the coin.
The goal of providing an adequate  supply of cheap energy, diverse in form and geographic source with minimum insu lt to the environment, has a number of att rib ute s very different from developing the  atomic  bomb or going to the Moon. Tf these variances  in att ribute s are  not acknowledged and accommodated, they may prove to be so harmful as to damage  the  Nat ion’s capab ility to respond to future  problems.
Energy  is  a multifaceted , global yet local, economically sensitive, time-variable, sociotechnical problem. It  touches, without exception, on all facets of our na-
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tiona l, family, and individual life. It  can he supplied through direc t use or conversion  of sun rays, hydrological cycle, geothermal, coal, na tur al gas, oil, nuclear, or any combination  of these  sources. The energy shortage can lie elimina ted by eith er increasing supply or reducing demand. In the  demand sector, reduc tion can be accomplished by elimination  of a given activity  or increasing  the efficiency of the u tilizat ion.
Energy, when used properly, enriches  our lives but  in its conversion, tra ns mission, and utili zation it has the  potential  of harming us and insulting  our  environment. Energy also is a big business having significant impact on the nationa l economy and, as such, on the politica l arena. This  is a par tia l list. There are  many other cha ract eris tics  of energy problems that  for the  sake of brevity are  not enumerated here. However, even this par tia l list  emphasizes and denotes the fundamenta l distinctiveness of the energy problem. It  indeed is much broader and more complex tha n going to the Moon.
In the  broadness of the energy field lies the dang er of a single, all-powerful research adm inis trat ion charged  with the task of illuminating  the pathway  of the future  by doing research. It  may at ta in  insurmountable momentum in a specific direction and mis interpret  the  intent of the law by assuming that  its mission is to develop a single sophis ticated solution at  the  expense of other feasib le and, perhaps, more effective but less exotic solutions.
It  may, by the encouragement of powerful special interests , for instance , allocate  a disproportionate share of its  resources to the  advancement of nuclear  energy while neglecting the development of coal. It  may become so involved in massive technical solutions while neglecting social and financial tools of balancing supply and demand. Such a tendency if allowed to proceed unchecked may lead the Nation in a direction  reple te wi th difficulties.
I respectfully  suggest  that  this  committee consider the possib ilities of m itig ating aga inst  any such outcome. I offer as one of the  possibili ties the inclusion of a provision  to crea te the position of Ass istan t Administra tor-Comptroller who would be in charge of plann ing and budgeting for the various segments of the new agency.
Under  such a provision, the Assistant  Administ rator-Com ptrol ler would be required to make public the ten tative budget request of the Administration , say, at  leas t 2 months before the Admin istrator’s final decision. This would give inte rested par ties  the opportuni ty to prese nt their  views. The public would have the opportunity to judge  the merits of the budget requests as well as the final decision by the A dmin istra tor.
I think th at  the Congress should be aware  of the possibi lity that  no single committee or group in the Congress would have the  opportuni ty to examine fully the tota l budget of the Adm inis trator as the bill is presently drawn . If  this would be the outcome, then it is possible for disproportionate budget di str ibution  to take  place despite the best inten tions  of this  measure.
One safeguard  that  might  be considered, can be considered only by the Appropria tion s Committee, is tha t it can realine its duties or assign a specific subcommit tee jurisdict ion over the Adm inis trator’s total budget.
I am sure  some will contend that  the new agency should not be saddled by a priori restri ctions. It  may also be said tha t resea rch in one area may be more expensive than  research in o ther areas . These are, of course, thoughtful observations  and should be weighed carefully. We must provide this minimal safeguard,  because there is a timelag tha t exis ts between recognition, acknowledgment,  and correct ion of mistakes, and because in energy ma tters we do not have very much leadtime.
Another ma tter of concern in the creat ion of a catchall Adm inist ration is the  chance of stifling maverick, novel, out-of-line, unsolicited, and far-out research. Many incidents of maverick resea rch have paid  off handsomely in scientific discoveries and technical innovations. Wha teve r the Congress does, it should not crea te a situ atio n in which creativ ity is stifled even if it is out of line with established policy.
The National  Science Foundation has  been successfu l because it has been flexible enough to provide opportuni ties for the would-be inventor  and the would-be con tributor to contribute  his o r her  share of innovation.
Once an Energy Research and Development Agency is establ ished,  it will be very difficult for a person with unconventional ideas  to receive support if the  agency does not consider the  idea of intere st.
The singular ity of autho rity  which will be create d to support energy research  will, no doubt, eliminate  extensive interagency  competi tion which would be det-
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rime ntal  to creative research. It  is  im pera tive that  a certain level of competition 
among government agencies is elimina ted, the new agency should then he st ruc
ture d so as to  induce a healthy level of competition.

A possible method of achieving this  goal would be to authorize  the Assis tant 
Adm inis trator for Research and Advanced Energy to suppo rt unsolic ited re
search in any a rea  of energy in th e same manner t ha t the National Science Foun 
datio n presen tly under takes . This mechanism would assure  the possibili ty of 
support for scientifically sound ideas extraneo us of established policy.

I am sure  arguments will surface deriding such a scheme. Those opposed will 
sta te that  if the measure is adopted it will induce duplication and waste. In 
response, I would point  out (1) that  in scientific and engineering research a 
cer tain  degree of duplication is not only usefu l hut  is necessary in keeping re
search honest, and  (2) the  possibility of resea rch outside estab lished  policy 
becoming successful and dominating the approved resea rch will keep decision
makers on the ir toes and produce sufficient competit ion to break unchanged 
medicrocity.

Mr. Chairman, I would l ike to stress one* final point. This bill, as important as 
it is, must be considered by all  concerned as  a beginning, a first step. The develop
ment of re liable research stra tegy  can only be effective in the context of a sound, 
equitable , and popularly supported nationa l energy policy. As all of us know, 
no such policy exists. We should strive to develop one. We should res ist tempta
tions to conten t ourselves wi th one approach.

At present, we face a future  that  promises  to bring cris is of the type and 
magni tude unknown to us except in time of war. Clearly, we wil l court disa ster  
unless we act  properly and  quickly.

But, it also must be said that  the  energy challenge has provided an opportunity 
for the Nation. We should be th ank ful  that  internatio nal  events  have jar red us 
awake now rather  than 5 years  hence. We have been given the  precious gif t of 
time.

Chairman II olifield. The Chair wishes to  compliment the gentle
man on his statement. It  is a very well-thought-out statement and I 
think the committee is in general accord with every principle you 
have enunciated. There are some principles  you speak of which I 
believe are in the bill, and they will be called to your attention by 
members of the staff.

At this time, the Chair will yield to Mr. Rosenthal.
Mr. Rosenthal. I want to join with the committee in commending 

our colleague on a very incisive and thoughtful statement. I  wonder if 
your associate would want to add anything  ?

Mr. Coughlin. Dr. Zandi ?
Dr. Zandi. I just want to add tha t I support the statement of 

Congressman Coughlin. I think two dangers which he mentioned 
which seem to be inherent in the present bill should be very carefully 
analyzed and should be mitigated against.

Mr. Rosenthal. Thank you very much, Mr. Chairman.
Chairman H olifield. Mr. Horton?

ERDA ORGANIZATION

Mr. Horton. Mr. Chairman.
Larry, I want to thank you for  appearing before the committee. I 

also agree with the chairman’s statement and tha t of Mr. Rosenthal 
tha t you have given us a very incisive statement. I think it is right 
to the poin t and will be very helpful in this committee’s consideration 
of this very impor tant legislation.

On page 4, at the bottom of the page, you have a recommendation 
with regard to an assistant administrator-comptroller. If  you will 
take a look at the char t—I am afraid you and Dr. Zandi probably have
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not had an op po rtu ni ty  t o read the o rgan iza tio na l ch ar t you will  see 
th at  we have provide d for an assis tan t ad min ist ra to r for each one of 
the  div isio ns w ith in the agency .

I am inform ed th at  the re will be an addit ion al seven executive 
level officers, any  one of whom could be invo lved  in th is very th in g 
about which you are  ta lking , a nd we can cover  tha t in the  r eport .

I th ink it migh t be helpfu l if a member of ou r s tall  wou'd  t alk with 
mem bers  of you r staff  and  Dr.  Zan di abou t thi s. I f  you will notice the  
boxes at  th e top  o f t he  c ha rt,  you will see th at  the re is a prov ision for  
pl an ning  and  ana lysi s. The idea is to make cer tain th at  the  develop
me nt o f one energy source  is not g oin g to  be sacrificed at the  expense  o f 
the other. T ha t ha s been the  problem now where i t has  been in d iffe ren t 
agencies.

In  anoth er area th at you have  ref erred to, the problem  of assuri ng  
ade quate  a tte nti on  is g iven  to novel ideas  and we h ad some tes timony  
yeste rda y abo ut th is very subject,  th at  would be the  responsibil ity  of 
the As sis tan t Ad min ist ra to r fo r Resea rch  and Advanced  En ergy  
Systems. I th ink it  is im po rta nt  th at  th is  agen cy not overlook the  
novel or uniq ue idea jus t because it may  sound like it is far fet ched . 
I  remember one tim e somebody ta lk ing about being able to move a 
whe elchai r by jus t moving  your  eyes. Tha t has  act ua lly  been accom 
plis hed  now in the space  p rog ram . So the re are some thi ngs th at  may 
sound fa r out,  bu t under t his  p ar tic ul ar  section , the  Assist ant  Ad min
is trator  for  Resea rch and  A dvanced En ergy  Sys tems would  be able to 
offer  the  developer an op po rtu ni ty  to test  his  idea. An d I th ink we 
ou gh t to enco urage the agency to look at th at  typ e of suggestion , the  
novel , the  uniqu e pro posal.

I  do th ink it would be helpfu l if p erha ps  we had  o ur  s taif  w ork  with 
your staff. I would hope  we could resolve your problem  so pe rhaps you 
could  even cosponso r the bill.  I th ink th at  would be very helpfu l to us.

But  I do wan t to than k you for your  supp ort of the  bill and  for  
br inging  up these points,  which I th ink are  very  good. I th ink they 
will be covered an d are covered in th e p roposal th at  has been presented.

Mr. Coughlin . I  would like  to make a comment on two  po int s mv 
colle ague  has  made.  Pe rh ap s the se tting  fo r my fear  of a mom entum 
in one direct ion  can be found in. th e figures,  the  best figures we have 
been able to get  fo r ene rgy research, tak en fro m the  Pr es iden t's  mes
sage of  O ctober 11. These are brok en down into  five cate gorie s. At  the 
presen t time, we have  been budgeting  fo r fossil  fuel research  about 
$125 mi llio n: fo r conserv ation of  the env ironm ent , $94.2 mi llio n: fo r 
advanced research , $59.1 mi llio n; fo r civ ilia n nuc lear. $608.1 mi llio n: 
and fo r n ational securi ty $1,014 million. The concern I guess we wou ld 
have in thi s would  be t ha t if the agency goes off so m uch in one d irec
tio n or  becomes dom inated  by one kin d of th inking , oth er typ es of  
research  might be neglected.  Th at  is the reason fo r the  suggestion  of 
the  comp tro ller and the budgeting  and the  review  ahead of time.

emphasis on coal

Ch airma n I Ioltfield. Let the  Ch ai r say th at , as you can see by  t he  
chart  the re,  we have placed the  As sis tan t Adm in ist ra to r fo r Fossil 
En ergy  Development on pa rit y with  the  Nu cle ar and  the oth er three  
Assis tan t Ad mi nis tra tor s. You speak of the prese nt $600 m illion th at
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is allocate d for nuc lear research. Th is is the resu lt of 27 ye ars  of  p ro gram ing in research  and  developmen t. It  is poi nted tow ard  wha t we th ink will be the eventual solu tion  fo r a grea t deal of ou r energy prob lem, and  th at  is the  liquid  meta l fas t breede r reactor. With ou t going into the int ricacies of it, the  pri nc ipl e has been proven  in the  lab oratory. I t  will get out  o f a gra m of ura niu m anywhe re from zero to 100 times more hea t than  the  pre sen t wa ter  reac tors.Now, in the  coal, in t he  foss il fuel  r esearch area s, w hich have been in othe r committ ees and  in oth er agenc ies, mos tly in the De partm ent of the  Inter io r, we readi ly recognize th at  they , par tic ul ar ly  coal, have not had t he  am ount of att en tio n th at  th ey should have h ad .'O f course, t hat  was not the  responsibili ty of the Jo in t Com mitt ee on Atomic  Energ y. We went ahead with our j uri sd ict ion al response to th is cha llenge, and than k God we have,  because the  best  inform ation  we hav e is th at  by the  year 2000, 50 perc ent  of our elec trica l energy will come from  nu clear sources.
But  that  stil l is go ing  to make necessary the  u tili za tion of coal. It  so happens  th at  we have such a tremendo us sup ply  of coal th at  it may last  fo r h undreds of  years.  Now, coal  h as no t been  given the prom inence  th at  it has  to be given,  because we have  to have every kilow att  of  energy and every useful pound of steam  th at  we can get out of coal in orde r to fill th is en ergy ga p.
Now, I know it  is a very  in teresti ng  subject to the  gen tlem an,  as it is to Mr. Moorhe ad, who is also from  the State  of Pennsylva nia , one of the  g reat  coal -bearin g State s in the Union.  W e have to proceed on a very  wide fie ld of  research  in coal. W e have to t hin k abou t the  deve lopment  of machinery to get the  coal out of the  gro und more efficiently. We have to t hink  about coal liquefact ion . We have  to  th ink abou t gasification of coal, both  from  the  sta nd po int of its  ut ili ty  and its  convenience  of tra ns po rta tio n.  We have to go into  a lot of othe r matters,  pa rti cu larly  env iron ment.
l o r  insta nce,  a ton  ol coal throw s 300 pounds  of po llu tant s into  the  air.  Ac tua lly , 300 out of the  2,000 pounds go into  the  ai r in the  form  of su lfu r, ash, and  that  so rt of thi ng . The  gre at need rig ht now is to solve t ha t pol lution prob lem, a nd it is also th e same problem with oil, although to a lesser  exten t. Coal sup pli es are  abu ndant. I f  we can dig  the  coal and  get it in acce ptab le form , enough energy is the re to offset th is cu rta ilm ent of supp ly from  the  Middle East.So I assu re you th at  th is agency will have  an ad min ist ra to r in the fossil ene rgy  field. li e  will be on a pa r with  others—not necessar ily in fun d allo tment . Th at  does not depend exa ctly  upon  us, but the  fossil ene rgy  component will be, I assure you. given fa r more fund ing  tha n it has  h ad in the  pas t. It  has only  modest fund ing in the  Depar tme nt of  th e In ter ior . The  Bure au of Mines has  c oncen tra ted  on hea lth  and saf ety  research  for yea rs and  years. And  now we have to go into  an inten sive  coal resea rch and  development p rog ram .Now, I will assu re vou t ha t th is agen cy, with the  prop er scrutiny  of the  com petent committ ees of the  Congress, is going to look at every  source of ene rgy  th at  is ava ilab le in th is cou ntry. We need it all. and  we need it on an urgent basis, and  th e Presi dent has a llo tted $10 billion  for research  and  deve lopm ent to th is ER DA  org ani zat ion . Now that means the re is going to be more  money ava ilab le for  all these form s of  energy.
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Re ga rd ing some of the thin gs  that  you  m entioned in you r p aper,  you 
will  no tice  on the four th  box to the rig ht , Assis tan t Adm in ist ra to r fo r 
Res earc h and  Adv anc ed En ergy  Systems—we believe th at we have  
in that  area, and we will say it. in the  rep or t, the  capabi lity of  taki ng  
care o f these  concerns men tioned in your test imo ny.  I t  will he looking 
at  geo thermal, which is alread y producing  ele ctr ici ty in Ca lifornia . 
It  wdl be look ing at  solar  and  will undoubted ly call upon NA SA — 
ERDA would call upon  NASA for  the ir experience in the  solar  field.

Then the re is the  prob lem of transm ission , un de rgr ound  tra ns mis
sion  and overhea d transm iss ion , the  search fo r more  efficiency, the  
developmen t of sto rag e ba tte rie s and  fuel cells, and  th at  sor t of  
th ing . Much of th is is alread y, by the  wav, being  con side red in the  
Ato mic  En erg y Commission  labora tori es.  I visi ted  a lab orato ry  and  
saw a room ha lf  as b ig as t hi s full  of exp erim ental ba tte rie s th at  th ey 
are  usin g, and  the y are  sto rin g energy in ba tte rie s fo r use in fusion. 
Big companies are  now wo rking  on contr ac t fo r fuel cells. So we are  
rea lly  taking  care  of these thin gs.  And we will pus h for wa rd.

I joi n Mr. Ho rton in hopin g th at  you will cosponso r th is hill.
Mr. Cougiilin . I than k the cha irman.  I certa inl y agre e, pa rti cu la rly  

in coal researc h, which 1 th ink is vital .
Ch air ma n H olifield. I t is vita l. We cannot get along wi tho ut it.
Mr.  E uqua ?

NE W IDEAS

Mr. F uqua. Mr. Ch airma n. I do not have  a ques tion.  I do want to 
commend my colleague and  good friend from Pe nnsylva nia  fo r the  
po int s he makes. I th ink they are very  valid .

As the  chairma n and  Mr. Ho rto n have pointed out,  I, too, want to 
make sure  in the  rep ort th at  we do not lim it innova tive  ene rgy  
research . I th ink the  gen tlem an makes  a very  im po rta nt  po 'nt in thi s 
and I trus t the  committee rep ort  will clearly  reflect thi s need.

Th an k you. Mr. C hai rman.
Ch air ma n H oltfield. The Ch air wishes to note  a t th is time  tha t two 

othe r Members of Congres s are here , the  cha irm an of the  Jo in t Com 
mit tee  on Atomic En erg y. Mr. Pri ce of Ill ino is, and the  rank ing 
mino rity member. Mr. Hosmer , bo th of whom cosponsor the hill. These 
gent lemen have  been on the Atomic En ergy  Committee  f or  many  years 
deali ng  wi th ene rgy problems. We are  very  honored to have  th em here  
tod ay and to have them  as cosponsors of th is bill.

I will say th at  yeste rda y, in the  Sen ate,  th is  bill was dropped in 
by Senator s Ribicoff and  Percy , who will han dle  the  bill  in the 
Governme nt Op era tions  Com mitt ee over  the re.  They were join ed by 
eig ht oth er Sen ators, inc lud ing  Se na tor  Jac kson . S en ato r E rv in , Sena
to r Pasto re.  and  Se na tor  Aiken, who are all sen ior  Mem bers  in the  
Sen ate.  I have  been assu red by Sena tor  Ribicoff th at  the y expect to  
move as  expeditious ly a s possib le on th is le gis lation.

So we hope th at  both bodies can get  the  bil l out before  we recess 
fo r Chris tmas.

Mr. Coughlin . I know the  amo unt  of work th at  goes int o a piece 
of leg isla tion  like th is and  I  commend th e c ha irm an a nd  th e committ ee 
fo r the  ve ry di lig en t effort th ey have  pu t in.

Th an k you.
Ch air ma n H olifield . Congres sma n Brown.
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Air. Brown. I have no questions, Mr. Chairman.
Mr. Horton. Thank you, Larry, for coming.
Chairman Holifield. The Chair  will ask at this time i f the ranking 

members of the Joint Atomic Energy Committee wish to join us on 
the podium. I have worked with one or another or both of them over 
a period of 18 years. If  at any time they wish to seek recognition of the 
Chair for questioning of the witness, the Chai r will he pleased to grant  
them that courtesy.

The next witness will he—is Mr. Rarick here? If  not, Mr. Ash will 
he the lead witness for the administration  today.

Mr. Ash, you have appeared before this  committee before on many 
occasions, and we are pleased to have you here with us today. We will 
be pleased to hear from you.

STATEMENT OF ROY L. ASH, DIRECTOR, OFFICE OF MANAGEMENT
AND BUDGET; ACCOMPANIED BY CHARLES F. BINGMAN, DEPUTY
ASSISTANT DIRECTOR, ORGANIZATION AND SPECIAL PROJECTS;
AND FRANK G. ZARB, ASSISTANT DIRECTOR FOR MANAGEMENT
AND OPERATIONS

Mr. Ash. Thank you, Mr. Chairman.
I have on my right  Mr. Fran k Zarb, Assistant Director for Man

agement and Operations, and Mr. Charles Bingman on mv left.
Mr. Chairman, I  am pleased to appear before this committee today 

to present the administ ration’s views on II.R. 11510, a bill tha t would 
create a new Energy Research and Development Administration 
(ERDA) and an independent Nuclear Energy Commission (NEC ).

As you remember. Mr. Chairman, on November 7, 1973, the Presi 
dent reported tha t the Nation is facing a serious energy emergency 
in the weeks and months ahead, and tha t energy shortages will per
sist unless bold steps are taken toward energy self-sufficiency. As part 
of his program for moving toward energy independence, he requested 
the Congress to give priori ty attention  to his proposal for creating 
an Energy Research and Development Administration, so as to en
act that legislation during  this session of the 93d Congress. Since 
tha t time, Mr. Chairman, I know tha t you, Congressman Ilorton. 
Chairman Price of the Joint  Atomic Energy Committee, and other 
members and staff of this and the Joint Committee have worked 
long hours in the prepara tion of II.R. 11510 to accomplish this 
purpose.

On behalf of the  President, I want to express apprecia tion for the 
swift and expert manner in which you have responded to liis request 
for prior ity attention to ERDA. The result of these endeavors is a 
bill that represents a sound and much-needed reorganization and 
which this administ ration vigorously supports.

Before discussing ERDA  and NEC in detail, we should note that  
II.R. 11510 is based on an earlier President ial proposal, transmit ted 
on June 29. 1973, and subsequently introduced as II.R. 9090, a bill 
which you, Mr. Chairman, also worked on very diligently. In addi
tion to establishing ERDA and NEC, II.R. 9090 would have also 
-created a Cabinet-level Department of  Energy and Natural Resources 
.(DENR) designed to br ing together related programs now scattered



125

in five departments and two agencies. As such, II.R.  9090 represented 
a comprehensive approach to dealing with problems facing the Na
tion in the critical energy and natural resources areas.

It  became evident, however, tha t the comprehensive nature  of the 
proposal was leading to prolonged consideration in both the House 
and the Senate—a prospect wmrthy of the bill’s importance but un
acceptable because of the urgency of its energy elements. For that  
reason, the President requested that ERD A and the closely allied 
NEC be acted on separately from L GNR and ahead of any other 
organizational initiatives. We wish t  emphasize, however, t ha t the 
need for I)EN R has not diminished, and tha t DENR continues to be 
strongly supported by this administra tion. Therefore, we urge tha t 
legislation creating this soundly conceived departm ent be enacted 
as soon as possible in the second session of the 93d Congress.

Let us now turn  to the current  business at hand—the creation of 
a strong energy R. & D. agency and how it will meet the national 
need for an expanded and upgraded R. & D. capability to achieve 
energy self-sufficiency; and, an independent nuclear energy regulatory  
commission to carry out the licensing and other regulatory functions 
now vested in the AEC.

ENERGY RESEARCH AND DEV ELOPMENT ADMIN ISTRATIO N

Mr. Chairman, the current energy emergency is due primarily to 
the sudden curtailment of oil from the Mideast. It  serves, however, 
as a painful reminder tha t the Nation has passed the point at which 
our energy needs can be met from reliable and readily available sup
plies, and that  continuation of past trends toward growing dependence 
on other nations for energy supplies is unacceptable.

For  tha t reason, the President has set a national goal for the end 
of the decade of developing the potential to meet our own energy needs 
without depending on foreign sources. This endeavor, aptly called 
“Project Independence,” looks beyond the immediate energy emer
gency and focuses on the underlying problem of expanding and im
proving our  domestic sources of energy while striving to achieve more 
realistic levels of energy demand. Essqptial to reaching thi s goal will 
be the achievement of significant advances in the state of our energy 
technology so tha t the Nation’s abundant energy resources can be 
tapped to produce an adequate supply of clean energy at reasonable 
costs. The problem is not a lack of basic energy resources, for we 
have h alf the world’s coal, huge resources of oil shale, vast amounts 
of oil, including resources in the continental shelf, and some of the 
finest technical and scientific minds on earth. The problem is “getting 
at” those resources in w’ays tha t are economically competitive and 
environmentally acceptable. At  the  same time, better techniques must 
be developed to reduce the amount of energy presently consumed by 
our automobiles, homes, powerplants,  office buildings, and indus trial 
processes. In  short, we must advance the state of our energy tech
nology. Accordingly, the President has proposed :

A 5-year, $10 billion Federal program to accelerate and expand 
the national research and development effort leading to  new and im
proved energy technology; and

25- 108— 74------9
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An independent Energy Research and Development Administration 
to provide unified leadership and strong direction for managing this 
massive energy R. & D. program.

The 5-year, $10 billion R. & D. program will provide strong impetus 
for exploring and developing many promising sources of energy in 
such areas as coal, oil shale, solar, geothermal, nuclear breeders, nu
clear fusion, and others. The program will also strive to develop 
ways of improving the eflicienc of automotive power systems, heating 
systems, and other energy consi ning mechanisms. The specifics of this 
program are now being deveh )ed and proposals for fiscal year 1975 
will soon be presented to the Coiigress.

More than money, however, is needed to achieve prompt  and pro
ductive results. Absolutely essential are unified direction, concentra
tion of technical and scientific skills, and a strong management frame
work for carrying out this large-scale R. & D. effort on a priority 
basis. I n short, we must bring together into  a new agency the Federal 
resources and skills now scattered among several agencies and orga
nize them in the best possible manner to assure vigorous pursu it of 
our energy goals. Toward tha t end, ERD A will be created by bring
ing together important energy programs now opera ting in the Atomic 
Energy Commission, Department of the Inter ior, Environmental  P ro
tection Agency, and the National Science Foundation. These resources 
will then be supplemented as the  agency accelerates and expands its 
activities to fulfill i ts broad-based energy R. & D. mandate.

From AEC will come such programs as: Nuclear power reactor  de
velopment; controlled thermonuclear research; nonnuclear R. & D.; 
nuclear materials  production; physical, biomedical, and environmen
tal research; national security programs; other nonregulatory 
activities.

From the Department of the Inte rior  will come the Office of Coal 
Research; energy research centers and the synthane pilot plan t of the 
Bureau of Mines; underground electrical power transmission R. & D.

From the Environmental Protection Agency: Development of s ta
tionary  source emissions technology for fossil fuels; development of 
alternative automotive power systems.

And, from the National Sci«ice Foundation: Solar and geothermal 
energy development.

When these programs were first established, they were appropria tely 
located in thei r present agencies. Now, however, with the creation 
of ERDA as a comprehensive energy R. & D. agency, these energy 
R. & D. programs clearly should be brought together  in ERDA where 
they will operate under unified leadership, benefit from the concen
tration of ERDA’s scientific and technical capabilities, and serve as 
the base for a swift expansion of Federa l R. & D. efforts into all 
promising energy technologies.

On the basis of these transfers, ERDA  will have a gross outlay level 
of approximately  $3 billion with a complement of about 6,700 Gov
ernment personnel in fiscal year 1974. Also transferred would be about 
85,000 contractor personnel who operate the AEC’s extensive and 
sophisticated research and production facilities valued at about $9 
billion. La ter, as the  full extent of the  expanded R. & D. program is 
reached, ERDA is expected to increase in size substant ially.
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ER D A ’s gr ea tes t single  asset will  be the  sc ientif ic a nd  techn ica l pe r
sonnel of the  AEC,  In te rio r, and othe r agencies who will acco mpany 
th ei r fun ctions to the  new agency. The ir  proven  technologic al skil ls, 
resource fulness,  and experien ce—combined in the  same agency under 
in teg rated policy and dir ection—w ill enab le ER DA to beg in accom 
pl ish ing its  mission sw ift ly and effectively .

I f  ER DA is to pu t these  imp ress ive resou rces to  prom pt  an d pr o
ductiv e use, it  mu st hav e the  best org aniza tio na l and man age ment 
frame wo rk we can devise. We propose th at  ER DA be headed  by a 
sing le ad min ist ra to r and deputy ad min ist ra to r, both appointed  by the  
Pres iden t and conf irmed by the  Senate. These officials would be su p
porte d by a str on g manag ement  team  con sis ting of five assis tan t ad 
mini str ato rs,  a gen era l counse l, and  several  ad dit ion al  officers.

The five assis tan t admi nistr ators wou ld also be appo inted  by the  
Pres iden t and confi rmed by the  Sen ate.  They will be responsible  for  
line-p rog ram  manag ement  and will  pro vid e str on g lea dersh ip and  
clear-cut  acc ounta bil ity  fo r achievemen t of  assigned objectives in 
the following  area s: Fossil ene rgy  dev elopm ent ; nucle ar ene rgy  de
velopme nt;  research and advanced ene rgy  sys tem s; env ironm ent , 
saf ety  a nd c onservat ion ; and nat ion al securi ty.

Ad di tio na l manag ement  flex ibili ty and str en gth would be afforded  
by a pool of  n ot  m ore th an  seven ma nageme nt pos itions at  Execu tive 
Level V. ER D A ’s A dm in ist ra to r will ap po in t career  officials to these 
pos itions and ass ign  resp ons ibil itie s in such are as as heads of major  
staf f offices or as  deputy ass ista nt ad mi nis tra tor s.

The A ssi sta nt Adm in ist ra to r for Fossil En ergy  D eve lopment would 
be responsible fo r pro jec ts such  as coal liquef act ion , coal gas ification, 
gas  an d oil system s, a nd  ad van ced  research on combust ion systems and 
minin g tech nology . ERDA will  place signif icant new emphasis on 
develop ment of ene rgy  fro m fossi l fue ls, since th at  are a offers par
tic ul ar  prom ise fo r near- term rel ief  fo r the  ene rgy  sho rtag e.

The A ssist an t A dm in ist ra to r fo r N uclea r E ne rg y Dev elopment  wi ll 
assu re continued  emphasis on nuclea r R.  & D. an d p rod uction activit ies  
such as fission reactors, nucle ar bree der s, con tro lled the rm onuclea r 
fus ion  researc h, naval reactors, space  nucle ar systems, rea cto r safet y 
researc h, an d uranium  enri chm ent .

The As sis tan t Ad min ist ra to r fo r Resea rch  and Advan ced  En ergy  
Sys tems would be resp onsible  f or  research  in  the  phys ica l sciences, tho 
dev elopment  of geo therma l and solar ene rgy  systems, various ene rgy  
conserv atio n techniques such as automotiv e pow er systems, energy 
transm iss ion  and sto rage cap abi lities,  and oth er adv anced ene rgy  sys 
tems such as magnetohyd rodyna mics.

Th e Assis tan t Ad min ist ra to r fo r En vironm en t, Sa fet y,  and Con 
ser vation w ould  c ar ry  ou t cr itica lly  im po rtan t p rogra ms  of  biomedical 
an d env ironm ental re se arch ; imp rovements in rad iologica l w aste  man
agement and tran sp or ta tio n;  energy-efficient systems res earch ; and  
ER DA -w ide  safe ty  ove rsig ht. These activ ities  will  be closely coord i
na ted  wi th those of  the fossi l, nuc lea r, and  adv anc ed ene rgy  areas,  
which  wil l also hav e responsibili ties  fo r saf etv , env ironm ent al,  and  
conserv atio n matt ers as an in teg ral part  of  deve lop ing  th ei r r espect ive  
ene rgy  source technologies.

The Assis tan t Adm in ist ra to r fo r Na tio na l Security wou ld be 
respons ible  f or  E R D A ’s na tio na l s ecu rity prog rams inc lud ing  nuc lea r
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weapons development., testing, and production; interna tional security 
affairs; and the production of reactor materials such as plutonium and 
tritium . These functions will be carried  out by ER DA under the same 
conditions of security and in essentially the same manner as is now the 
case in the AEC.

A fundamental management concept of the ERD A approach is 
to provide flexibility for utilizing a variety of technical and manage
ment capabilities, such as industrial contractors. Government-operated 
laboratories, private  research institutions,  and universities. In  this 
manner, E RDA ’s managers will have adequate freedom of action for 
getting  the job done without building up excessive physical plant or 
Government staff. This approach also develops a close working rela
tionship with industry which will later help insure a smooth and 
speedy transition of developed technology to broad commercial appli
cation.

The bill also contains a number of administrative provisions which 
are necessary for enabling the Administra tor to manage the energy 
effectively and with a reasonable degree of flexibility. The basic struc
ture of ERDA is designed to meet current  needs as now perceived. 
Undoubtedly, adjustments will be needed as R. & D. problems change 
and as ERDA  gains experience.

NUC LEAR ENERGY COM MISSION

The Nuclear Energy Commission will carry on the AEC’s present 
licensing and other regulatory activities. The change in the Commis
sion’s title from “Atomic” to “Nuclear” will more accurately describe 
the technical matters of concern to the Commission.

Afte r more than two decades of Federal  nurtu ring,  the nuclear 
power industry is reaching maturity. Currently, the 37 nuclear power
plants licensed for operation constitute about 5 percent of the electrical 
capacity  of this Nation. By 1980, nuclear powerplants are forecast to 
be providing about 20 percent of our total electrical power capacity. 
By 1990, it is expected tha t nuclear power will be over 40 percent of 
the electrical capacity, and by the year 2000, as much as GO percent. 
Moreover, the supporting nuclear fuel cycle activities, such as waste 
disposal, will expand and accelerate to keep pace with this growth. 
Medical and industrial  uses of radioisotopes are increasing as well. All 
of these activities must be controlled by licensing and other regulatory 
procedures to insure the public safety.

The proposed Nuclear Energy Commission will provide the full- 
scale independent regulatory commission that  is warranted and re
quired for the adequate regulation of the rapidly  growing nuclear 
industry. And, in view of the  increasing impact of nuclear regulatory 
decisions on the energy supply  and environmental quality of the Na
tion, i t is more important than ever to remove even the appearance of 
a conflict in the AEC’s regulatory decisions.

The Nuclear Energy Commission will assume the AEC ’s present 
licensing and related regulatory responsibilities fo r assuring th at the 
civilian uses of nuclear materials  are consistent with public health and 
safety, environmental protection, and the anti trust laws. These func
tions encompass standards setting, technical safety reviews, environ-
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menta l eva lua tion s, pub lic proceed ings , licensing, insp ections  and en
forc ement , and  m ate ria ls sa feg uards —all of  which  have  br oad impac t 
on the pub lic as well as the reg ula ted  i ndust rie s.

Und er  the  Pres iden t’s pro posal , A EC’s five-member commission 
for m of  orga niz ation  would  be ret ain ed for  th e N EC  as t he  best means 
of ass ur ing  con tinu ed fa ir  and im pa rti al  reg ula tio n of comm ercia l 
nucle ar power. In  a dd ition  to  th e f ive-member commission itself , N EC  
will include  A EC’s pres ent regula tor y staf f, offices, and o the r resources 
th at  perfo rm  licensing, reg ulato ry  an d rel ate d saf ety , and environ
menta l acti viti es.

Sp ared  th e burd enso me dem ands o f a large,  com plex  energy R. & D. 
and pro duction opera tion, NEC’s comm issioners  and officers will be 
able  to con cen trat e exclusively on reg ulato ry  task s. A five-member  
commission  wi th the  sole function of regu la tin g nuclear ene rgy  will 
also up grade and help exp edi te the  NEC’s r egulato ry  processes.

The Ato mic  E ne rgy Commiss ion’s tra ns ition  to an exclusively regu 
la to ry  agency will be vast ly simplif ied by the evolut ion ary  steps  which 
hav e alr eady  been tak en over  the  past decade to org anize its  regu la
to ry  fun ctions into a sep ara te, in teg rated opera tion under a Di rec tor  
of  Re gulati on. A s a  resu lt, t he  NEC  can  be b roug ht  in to existence w ith  
a m inim um of  cha nge  and dis rup tion.

Func tio ns  to be perfo rm ed in NE C include those  now adminis tered 
by the Di rec tor  o f Regulat ion , the  General  Counsel’s staff  f or  reg ula
tion, the  A dviso ry Committee on Reactor Sa feg ua rds, and  th e Licens 
ing and Ap peal Boards. The Nuclear En ergy  Commiss ion will  also 
have overall  plannin g, fun din g, and eva lua tion au thor ity  ov er t he  $51 
mi llio n lig ht  w ate r rea cto r s afe ty pro gra m.  In  the areas of biom edical 
an d env ironm ental researc h and waste manag ement  and  tran sp or ta 
tion, it is expected  th at NE C will  be pro vid ed ad dit ion al  fund ing— 
up  to $5 to  $10 m illion in NEC’s f irst  budget—to un de rta ke  research  
fo r insurin g the pro tec tion of pub lic healt h and safety .

Resources  now associated with  the  AEC’s licens ing  and  reg ula tor y 
fun ctions include  appro xim ate ly $98 millio n in 1974 Bu dget out lays 
and about 1.550 ful l-ti me  perma nen t employees. In  su pp or t of  these 
fun ctions, addit ion al resources needed to create  and ma int ain  a hig h 
level of tech nica l competence in NE C will be sough t as  soon as possible .

The line  organiz ation  prop osed  fo r NE C would be com prised of 
four  dir ectora tes  repo rti ng  to an Execu tive Di rec tor  of  Opera tion s. 
Ea ch  dir ec tor ate  would be responsible fo r a ma jor  reg ulato ry  func
tio n as follows : St an da rd s se tting  fo r nucle ar rea cto rs;  licensing of 
nucle ar fac ilit ies  and mater ia ls;  inspection of nucle ar fac ilit ies  and  
act ivi ties and enf orcement  of NE C's regu la tio n;  and con firm atory 
assessment research on s afe ty,  saf egu ard s, an d environmenta l concerns.

The Direc torate s of  Stan da rds, Licens ing , and Inspec tion and  E n
forc ement—now Di rec torate  of Re gulatory  Op era tions—curre ntl y ex
ist  in the  AE C and will be tra ns fe rre d int act to NE C. The new Di
rec tor ate  of  Confi rmatory Assessment will  pro vid e NEC wi th an 
ind ependent capabil ity  fo r developing and analy zin g tech nical in fo r
ma tion rel ated to rea cto r saf ety , safegu ard s, and  env ironm ental pr o
tec tion—a capabil ity  essentia l fo r ass ur ing  effect ive and obje ctive 
decision mak ing.
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In addition, NEC will have the author ity and resources to have 
regulatory related research completed where it is deemed necessary 
by the Commission in determining the adequacy of safety factors re
lated to nuclear reactor design and operation.

In order to insure the safety of future nuclear powerplant tech
nologies, NEC will license ERD A’s nuclear reactor demonstration 
facilities involving electric power generation components and thus 
require the same rigid regulations and procedures for ERDA as are 
currently  established for commercial nuclear reactor powerplants. I n 
addition, NEC would license new storage facilities for high level 
radioactive waste result ing from processing and utiliza tion of nuclear 
materials.

Mr. Chairman, in conclusion, I must stress again tha t big energy 
problems lie ahead of us and we must organize our Federal resources 
in the best manner possible to maximize our ability to solve these 
problems swiftly. ERDA will bring to the accelerating and expanding 
energy R. & D. program the concentration of skills and resources, 
balanced R. & D. approach, and strong management structure that  
are essential to the successful conduct of an undertaking of this size 
and complexity.

At the same time, NEC will carry out the AE C’s crucially important 
regulatory responsibility in a framework free of nuclear development 
responsibilities and with leadership able to focus exclusively on reg
ulating the growing nuclear industry.

We believe these agencies are  vitally needed and we pledge every 
assistance in working with this committee and its able staff to create 
ERDA  and NEC without delay.

Thank you, Mr. Chairman.
Chairman Holifield. Thank you very much, Mr. Ash, for this  state

ment. I t is very clear and concise on the purposes and provisions of 
the legislation.

The gentleman from Florida, Mr. Fuqua.
Mr. Fuqua. Mr. Chairman, I have read the statement of Mr. Ash and 

I think  his proposals are a step in the righ t direction. For the time, I  
do not have any questions.

Chairman I Iolifif.ld. Thank you.
Mr. Horton.

ERDA REPORTS TO PRE SIDENT

Mr. H orton. Mr. Ash. there was some testimony this morning from 
Congressman Mike McCormack. I am sure you were not here at the 
time, so you did not hea r his testimony, but he had a question about to 
whom this  agency would report. I replied tha t this agency would re
port directly to the President, it  would be an independent agency tha t 
would report directly to the President, and tha t it also would be re
quired to report  to the Congress annually with regard to its respon
sibilities. So it has a dual reporting function.

I will read you what he said. He said :
On Monday of this week, the  Science and Astronautics Committee met all 

day with the Research Management and Advisory Panel  to discuss the  subject 
of executive organ izatio n for energy research  and development. At that  time. 
Mr. John Sawhill, Assistan t Director  of the  Office of Management and Budget 
for Energy. Science, and Natural  Resources, discussed this ma tte r with us.

He suggested that  the Office of Management and Budget, along with an ex
panded Energy  Policy Office, would coordinate with, and give genera l policy
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guidance to the Administra tor of ERDA. Similar  relat ionships  would prevail 
with  the Department of the Int eri or and DENIt i f it were crea ted at  a la ter date. 

Then he went on to express some concern about this. He said :
I rega rd such a loose approach to the  energy policymaking and superv ision  

of our energy R. & D. as dangerously  inadequate . I believe that  wre must have 
clearly defined channels of au tho rity  for overall  energy policy a nd planning, and 
thence to  direc tors of R. & D.

Would you like to comment on that subject ?
Mr. Ash. Yes, I would, Mr. Horton.
As you know, and as I  am sure the  public knows, the President per

sonally is concerning himself greatly with this  subject; he is involving 
himself in much of the work going on, is giving direct leadership and 
direction to all aspects of dealing with the energy problem. As an 
independent energy research and development organization, ERD A 
would report directly to the President, and would get direct instruc
tions and guidance from the President. Now, of course, as in many 
functions th at serve the Pres ident’s office, the President also has some 
help in doing his work. The Office of Management and Budget helps 
prepare the budgetary information across the whole Government tha t 
in tur n goes before the President in terms of our recommendations to 
him. But I think the main answer here is tha t ERDA would report 
directly to the President, would be responsive to him and his leader
ship. The President would make use of his staff in helping him perform 
his job, but certainly not to take over his job. He has a strong involve
ment in this subject a lready and would continue to do so, I am sure.

EM PH A SIS  OX  COAL

Mr. II ortox. Another subject tha t was brought up by Mr. Coughlin, 
of Pennsylvania, Congressman Coughlin: He suggested th at the com
mittee consider the possibility of mitigating against an instance in 
which coal would be subjected to the research in nuclear and other 
areas. He said :

I offer as one of the possib ilities the  inclusion  of a provision to crea te the posi
tion of Ass istant Administra tor-Comptroller wlio would he in charge of p lanning 
and budgeting  for the various segments of the new agency.

I indicated to him that  according to the boxes th at we had for the 
divisions within the agency, coal research, fossil energy development, 
would each have a separate  Assistant Administrator, as would nuclear 
energy, and it would be given equal status and consideration.

Now, you might want  to talk to that  subject, too. Would this agency 
relegate coal to the back of the room and forget  about it, or would it 
have a coequal status with nuclear research and the  other more exotic 
types of research ?

Mr. Ash. Tha t is a very central question.
I would like to address it, and appreciate the opportunity to do so.
As you observed, the organizational status of research dealing with 

the fossil fuels is alongside rather than in any way subordinate to 
nuclear energy and it is so struc tured to have equal authority in the 
agency.

Furthermore, the allocation of resources, which, of course, deter
mines to a great extent the distribution of emphasis in the organiza-
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tion, is one  t hat t he  P resid en t w ill tak e a d ire ct role in as I was s aying 
ear lier . And  cert ain ly the plan  an d the  ex pec tation is to  al locate a su b
sta nt ia l po rtion  of the  total  resou rces to deal  wi th the  ma ny researc h 
and develop ment o pportun ities  in  th e coal area . So by  the comb ination  
of  o rganiza tional str uc tur e and resource  alloca tion , we have the  g reat 
est confidence t hat  research in t he  coal are a will ge t f ull  a tte nti on , a nd 
no t in any way be subord ina ted  to the  n uc lea r area . They mu st go on, 
of course, in  pa ral lel , bu t there  will  be no subordinat ion .

NOVEL IDEAS FOR ENERGY

Mr. H orton. I  would like  t o po int  out one are a in which there  h as 
been a b rea kthrou gh  w hich I  thi nk  h as no t been given sufficient head
lines. Th is is th e sub jec t of  liquified coal. A s I underst and it,  the Nav y 
did  some rese arch and lowered the flash po int so that  i t could be used 
in reg ular  oil bo ilers.  They  were  able  to use t ha t fuel  in an old  des troyer  
wi tho ut ma kin g any  conv ersio n in the  boile rs. The po int  is th at  it 
takes the  place of fuel  oil. Th is  is a breakthrou gh , I  th in k a ma jor  
breakthrou gh , th at has  just been accompl ished in the  las t couple of 
weeks. I  th in k there are  some rea l possib ilit ies  with rega rd  to this.

I c ert ain ly  do ap pre cia te your em pha sis  on th is a nd  your  explanation  
of  i t, because I th in k th at  w ill be very  h elp fu l to us in disc uss ing this  
on the  floor.

The oth er mat ter t hat  I  w ould  l ike  to  a sk about, which was brou gh t 
up  yeste rda y and also was brou gh t ou t tod ay  in the tes tim ony of Mr. 
Cou ghl in. Le t me re ad  it  because he expresses i t w el l:

Another ma tte r of concern in the creat ion of a catchall adm inis trat ion is the 
chance of stifling maverick, novel, out-of-line, unsolicited, and far-o ut research.

I  assu red him  th at  unde r th is arr an ge me nt  fo r ER DA, the novel 
and the  un ique suggestions in rese arch w ould  ce rta inl y be welcome an d 
ERDA is so con stru cted to prop er ly  hand le them . Some of the areas, 
fo r example, unde r the  researc h and  advanced ene rgy  systems, migh t 
very well ut iliz e some uniq ue app roache s. Wo uld  not the  overall em
phasi s of the agen cy be to encourage  th is  type  of novel  researc h? T 
thou gh t p erh aps you  migh t like to comm ent on t ha t.

Mr. Ash . I certa inl y agree wi th  th at sta tem ent . Not only would it  
no t stifle novel  an d uniq ue rese arch, one of the  basic objectives bein g 
sought by cre ati ng  th is organiz ation  at  th is  tim e is to give special 
at tenti on  to  novel and uniq ue areas of research . I  th ink we can  look 
back  and see t hat his tor ica lly , pa rti cu la rly  in the  fossi l fue l area, we 
pro bably  have no t done much novel an d uniq ue research . Thi s is the  
tim e and the op po rtu ni ty  to do so, a nd  we believe  thi s org ani zat ion al 
str uc tur e will  give exactly  th e impetus need ed to now ge t on wi th some 
of th at  novel an d unique  t yp e of  research th at  I  th in k many people 
are  conv inced rep resent s a gr ea t po ten tia l, pa rti cu larly  in  the  use of 
foss il fuels.

COAL EXTRACTION R. & D.

Mr. ITorton. Let  me b rin g up  a no the r po int , a nd  I am sorry  to  take  
so much time, bu t these are  points th at  were rais ed in the  tes timony  
yeste rda y and there  will be questions asked abo ut them aga in.

I t hink  you r tes timony  can be very h elp fu l on th is.
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Th ere  was tes timony  yes terd ay ra ising  a question wi th reg ard to  
tran sf er ring  over  the researc h and develop ment on ex tra ct ing coal. 
Th e ques tion was wh eth er or no t th is  research and develop men t pr o
gram  would be tra ns fe rred  over to  ER DA from th e De pa rtm en t of 
the  In te rior  or wh eth er it  would rem ain  in the De pa rtm en t of  the 
In te rio r. Pe rhap s you mi gh t add some lig ht  t o th at  subject , too.

Mr.  Ash . I would like to.
We  believe th at  the re  are  amo ng thes e op po rtu ni tie s th at  rep res ent 

gr ea t po ten tia l at  th is  tim e a numb er dealing  wi th  extra cti on  tec h
nology and pa rti cu la rly  dealing  wi th novel and uniq ue form s of 
ex tra cti on  technolo gy. Tha t is, r at he r tha n ju st  ways to  di g coal fas ter, 
way s that  m igh t e ith er bu rn  it  und erg round or otherwise  e xtr ac t it in 
othe r fo rms  and by who lly dif ferent  methods . We would  charge E RDA 
with doin g the  kin d of research  th at  would deve lop those new7 ad 
vanced,  unique  means of ex tra ct ing coal or  any oth er of  our na tu ra l 
resources fo r ene rgy  purposes, fo r th at  ma tte r. We wou ld sti ll have 
in the De pa rtm en t of  the In te rior  a basic core  th a t pr im ar ily  deals  
wi th ex traction  by prese nt techniques an d is no t so much research  
as i t is merely small  incr ements o f develop men t, so that  E RDA w ould  
hav e a charg e of im po rta nt  responsibil ity  fo r extraction , bu t no t to 
the exclusion of the  work th at  would con tinue in In te rior , lar ge ly 
deali ng  w ith  presen t t echnology  and increm ent al ga ins  t o that .

Mr. H orton. Tha nk  you. Mr. C hai rman.
Ch air ma n H olifield. Tha t las t rem ark  th at  you made, Mr. Ash , 

of course , is based  on the  f ac t t hat  th ere are  cert ain  o ngo ing  p rog ram s 
w’hic h are also re lated  to he alt h and safety ?

Mr. Ash . Yes, there a re.
Ch air ma n H olifield . And the  pr im ary work of  the  Burea u of 

Mines has been in healt h and  saf ety , which does requir e access to the 
mine s by people who un de rst and minin g, an d all th at  sor t of th ing?

Mr. A sh . Correct.
They relate  closely to oth er fun ctio ns of In te rior , but  I th ink the 

key po int here is th at  ER DA in no way will be pre clu ded  from using 
the  genius th at  we  ho pe wil l be in it  to find wholly new and dif ferent  
and  be tte r ways to e xt ract  our energy resources.

NE ED  FOR COAL T SE

Ch air ma n H olifield . D o you agree wi th me th at  af te r your  assess
ment of the ene rgy sources in our Na tion, coal is one of the  rea l 
pr io ri ty  item s th at  we have, th at  we mu st lea rn  to  pro duc e it  safely  
and acceptably in env iron menta l term s. Do you agree wi th  th at  
sta tem ent ?

Mr.  Ash . I  c ert ain ly  do, Mr.  Chairma n. I  thi nk  th is  country sho uld  
feel very fo rtu na te  that, we have  about one-h alf  o f the wo rld ’s su pp ly 
of coal. I f  we c an now find ways  t o ex tra ct  it  b et te r and use it  b et ter 
and pro tec t the environme nt in  t he  p rocess, we h ave gone a lon g way  
tow ard ach iev ing  the  objective of  Pr oj ec t Ind epende nce —th at  is, to 
become in dep endent o f the re st o f the world.

Ch air ma n H olifield . I  hav e looked  at  th e chart s, at  a ll the  pred ic
tions  of  the need fo r coal, and  th ey  become m ore urge nt  as  ou r depend
ence upo n o il from th e Middle Eas t becomes m ore precar ious. I  w ould  
want to believe th at  we a re rea lly  go ing  to d evelop the  po ten tia l o f coal
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and use it, because we know that we have hundreds o f vears o f  supply 
of this form of fossil fuel. We can use it in the form of liquid fuel, and 
we can also have domestic gas for the use of our people, if we proceed 
and do it. T think it can be done economically quicker than anv of us 
realize. When you sta rt think ing about the  oil from the Middle East 
being advanced from around $3 a barrel to around $6 or $7 a barrel, 
with no limit on what it can be in the future , you see how urgent i t is 
that  we do this.

Mr. Ash. Absolutely.
As a poker player would say it, and i f I  may make half  a pu n: Coal 

is our ace in the hole. There are the resources t hat  this country will 
really be able to work from, not only in negotiat ing with the rest of 
the world, but in meeting our own domestic requirements.

Chairman Holifield. Do you agree with  me tha t research and de
velopment in the coal area has been too little  in the past, in relation to our present urgency ?

Mr. Asit. I must say I  agree with  you, yes, Mr. Chairman.
Chairman H olifield. I would not want to give the impression that  

you could star t in on a level with other forms such as nuclear energy, 
which has had 27 years of research and development behind it. There 
we have this  very important fast breeder reactor project, which re
quires a substantial amount of money. Bu t T would want to be assured 
by you and in behalf of the  administration that adequate fmids would 
be proposed by the administ ration to do everything tha t we can do 
and do wisely and prudently  to develop this coal and utilize it as quickly as possible.

Mr. Asit. Tha t is certainly the intention tha t I know the President 
has, the administration has, and I  know tha t you, Mr. Chairman, have 
taken a considerable lead in pointing th at  out, not only over months 
but over years, even as we are now here ta lking about the subject. 

PO SI TI ON OF  M IL IT A RY  AT OM IC  EN ER GY

Mr. ITorton. Mr. Chairman, I have one more question I neglected to ask.
On the organizational chart, the la st box is Assistant Administ rator 

for National Security. There were some questions raised yesterday as to whether or not the nuclear research and development tha t has 
to do with the national security should be trans ferred over to the Department of Defense.

Now, it has been in the A EC and it has worked well there. We had 
some favorable testimonv from Dr. Sta rr yesterday on this subject. 
But perhaps you micht like to comment on why it is left here and why it is important  that  it remain here.

Mr. A sit. I  think there are two main reasons t hat  support leaving it where it is.
Firs t, research and development for  defense purposes-----
Mr. Brown. Would you clar ify what you mean by leaving it where it is?
Mr. Asti. Leaving National Security in Research and Develop

ment—or, let’s say, having it move along with the rest of Research
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and Development from AEC to ERDA rather than  having it go 
separately to Department of Defense.

The two main reasons are t hat  so much of  it, both as to capability  
and applicability , is commingled, done by the  same people, using the 
same facility. Therefore, we think  maintain ing tha t structure  is best 
suited to carrying out both kinds of nuclear research.

Secondly, as we have seen in so many other fields, and it is certainly  
applicable to this, so many times, some of the first breakthroughs 
come in defense-type applications and then later, find their way into 
more commercial and industria l applications. So tha t keeping these 
together provides the greate r opportunity for tha t phenomenon to 
continue to operate. This is why we believe tha t such research and 
development should be in the same organization as other nuclear 
research and development, rath er than  being separated.

Air. H orton. Thank you.
Chairman Holifield. Mr. Moorhead.
Mr. Moorhead. Thank you, Air. Chairman.
I was given, Mr. Ash. a paper marked “Exhibit A,” “Agency 

Energy R. & D. Programs.” I  understand it was in connection with 
your testimony, sir.

Air. Ash. I  have no exhibits with mine—it is a par t of our internal— 
yes, I didn’t put it in the testimony, but certainly  we can put  it in 
the record a t this point. I t is pa rt of the data I have in front of me.

Air. AIooriiead. Mr. Chairman, I think it would be appropriate  to 
have it in the record.

Chairman Holifield. I t has been distributed to us and it will go 
in the record. AVe will put the charts in the record along with this, 
too.

Air. Ash. Perfect. It  supports the general statements tha t I made 
in mv testimony.

[The documents referred to follow :]
EXHIBIT A

AGENCY ENERGY R. & D. PROGRAMS AND ESTIMATED FISCAL YEAR 1974 RESOURCE 
LEVELSi PROPOSED FOR TRANSFER TO ERDA

Estimated
outlays

(millions)

Number o 
permanent 

positions 
(year end)1 2 * 4

AEC: Nuclear energy R. & D.. nonnuclear energy R. & D.. m ilitary  applicat ions, production 
of nuclear mate rials,  and research in the physical, biomedical and envi ronmental 
sciences (program level, exclusive of revenues of  —$773,000,000)....................................

Inter ior :
Office of Coal Research.........................................................................................................
Bureau of Mines, 6 energy ce nters. ..............................................
Underground power transmiss ion R. & D..................................

NS F:»
Solar energy development........................... . ......... .......................................... ......... ..
Geothermal energy development.............................. .......................... ............. .................

EPA:
Altern ative Automotive Power Systems (AAPS) deve lopment........................................
Precombustion, combustion , and postcombustion contro l technology deve lop men t.. . 

Total ....................................................................................................................................

$3,018

79
161
31
9
6

3,133

5,885

55
715
5

3
2

12
18

« 6,695

1 Excluding pending supplementals.
2 About  85,000 contractor personnel (main ly AEC) are involved.
» Excludes trust fund.
4 Some addi tiona l positions will be needed to provide adm inis trat ive support for  programs transferred from  agencies 

other than AEC.
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PROPOSED

NUCLEAR ENERGY COMMISSION

Mr. Moorhead. On the top line, where it is 3,018 million, in 
dollars, coming from AEC, and 5,800-odd personnel, can yon break 
out of that  figure the dollars and the  positions applicable to military 
applications?

Mr. Asii. The best data that  we have says that of $3 billion in outlays, 
$1.15 billion relates to defense R. & D. We do not have the number 
of people separated, but I think tha t is probably a fair  approxima
tion of the distribution by looking at it in terms of dollars.

Chairman Holifield. I believe we can get that  informat ion from the 
AEC. Ei ther  they will have it or they can furnish it.

The two labora tories primar ily, though not exclusively, devoted to 
milita ry work are the Los Alamos Laboratory and the Livermore 
Laboratory. There is some military work done at Oak Ridge, but those 
two are the  main ones. But there is other work going on there as well, 
in peacetime applications, based on facilities at Los Alamos. There is a 
big linear accelerator, which is particular ly adaptable  to biomedical 
work.

AE C EXPE NDIT URES  AN D EN ER GY  R. & I).

Mr. Moorhead. Mr. Ash, taking that $1.15 billion tha t you mentioned 
and subtracting  from tha t the to tal a t the bottom of the  page of $3,133 
billion, we come out with approximately $2 billion. Is t ha t the $2 bil
lion th at you referred to on page 5 on the 5-year, $10 billion Federal 
program ? Is th at the  $2 billion ?

Mr. Asii. No, sir.
Mr. Moorhead. Or is that  an additional 2 on top of the 3 ?
Mr. Ash. I t is more of a coincidence than the same number. Fo r in 

stance, under AEC, there are some activities that are really not re
search—production of nuclear materials for example.
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Mr.  Moorhead. Oh,  you did  no t inc lude pro duction  of  nuc lear 
ma ter ial s ?

Mr. Asi i. Th at  is in the n um ber  here , bu t no t in  the  Pr es id en t’s num
bers fo r a $10 bil lion R. & D. pro gra m.  That  is a separat e act ivi ty,  
ju st  a p rod uctio n a cti vit y ra th er  than  a r esearch activity. I do no t hap 
pen  to know how much that  is of thi s to tal .

Ch air ma n H olifield. I f  my colleague will  yie ld, the  pro duction of 
th at  ma ter ial —and th is is one o f the  reasons why  we sh ould  keep th is 
in ER DA—the pro duction  of it  has  a du al purpose. I t  can be used 
as weap on ma ter ial , I will  pu t it  t hat way , i n an enr iched sta te—or it 
can  be used fo r fuel  rods fo r the rea cto r to produc e electr icit y. Bu t 
it  al l comes from a p lant  or  a series o f p lan ts in  which th ere  is app roxi 
mately , I wou ld say,  $2 bil lion invested . I t  is the  gaseous diffu sion 
pl an t a t O ak Ridge an d some a ux ili ary functions a t Paducah , I  believe, 
and  Po rts mou th,  Ohio. The production of  that  is a b ig factor  an d as 1 
say,  it can go both f or  weap ons a nd  fo r fuel.

Air. M oorhead. Yes, Mr. Ch airma n. The po int  I  was tr yi ng  to  make 
was th at  if  we do combine the  weapons  and the  energy research , an 
action I have dou bts  about, we c ert ain ly wa nt  to be able to bre ak  out  
those figures as clearly as possib le so that  the  publ ic knows how much  
is rea lly  going fo r ene rgy  rese arch and how much  rea lly  should be 
thou gh t of as defense  expend itur es.

Air. A sh . I th in k a n answer to th at  mi gh t bes t be found in  the  bud get 
of  th is las t yea r. I  do not  have it  in fron t of  me, bu t I  th in k I  know 
the numbers , which showed th at  the annu al ra te  of ene rgy  research  
and deve lopm ent bein g expended c ur rent ly  was $772 million, or  maybe 
it  was 779—some thin g like  that . Th e $2 bill ion  a year fo r a 5-year 
per iod  is more th an  dou bling t he  annual ra te  of ene rgy  research and 
developmen t as it  is now go ing  on.

Air. Moorhead. Then,  I  come to the  next ques tion , which is where 
I  was confused, For  n ext  year , we should  be th inking  abou t ad din g $2 
bill ion onto  the  $3,133 billion,  is th at  corr ect  ?

Air. Asti. No, sir , fo r two reasons. Tha t would no t be the  way  to 
arr ive  at  t he  num ber.  Fir st , the  m ost effective way of employing th at  
$10 bill ion  over 5 yea rs to do research  and  develo pment is to move each  
prog ram a t a ra te  of gro wth th at  i t can e ffect ively  move, because you 
would be was tin g a big  par t o f the money i f you j us t th row  money a t i t 
imm ediate ly when you do not hav e the  organiza tion in  place.

Second, at  $2 bill ion  a year over a 5-year per iod , or $10 bill ion in 
toto, there would be a net  increment to a level of abo ut $3% bill ion 
over 2 y ears—i t is now abo ut $700 m illion a year f or  5 years  a t c urr en t 
levels. The Pr es iden t’s pro posal would more th an  double it  by h aving  
the to tal  be $10 bil lion  over 5 years . AAre are alr eady  run ning  a t a  nu m
ber t hat  would be abou t $ 3 ^  t o $4 b illion ov er 5 years if  there  were no 
increm ental pro gra m.  So w ha t th is does------

Air. Moorhead. The $10 billion is the  increm ent , is th at  r ight ? 

r. & d. program : $ 1 o billion

Air. Ash . N o ; the $10 b illion is no t an inc rem ent  over the 5 years.  
Th e $10 b illion is t he  proposed ene rgy  R. & D . pro gra m over 5 years,  
of which abo ut $6 or  $ 6 ^  b illion would be considered  in crementa l to a 
ra te  that  we are now  opera ting.
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Mr.  Moorhead. I see. I  was not sure wh eth er we were  ju st  using 
alr eady  exist ing  money alr eady  ar rang ed  or u sing------

Mr. A sn . I t is more t ha n doubl ing  the  prese nt ra te  of ene rgy  R. & D.
Mr.  H orton. Ju st  so I can get  th is po in t clar ified, wh at you are  

ta lk ing abo ut is new money now ra th er  th an  inc rem ental money? 
W ha t Mr.  Moorhead  was ta lk ing abo ut was $3% bill ion  alr eady  
pla nned  and you are  ta lk ing now abo ut an addit ion al $6 or  $6% 
bill ion , wh ich wou ld be new money, in o ther  word s, in  ad dit ion  to wh at 
is there now?

Mr. Asti. T ha t is r ight , a lmo st all of which, or let  us  say the bigges t 
part  of which would go to nonnu clear R. & D.-ty pe  pro gra ms . There  
would be some increase  in nuc lea r, bu t by fa r the new money would 
go to the nonnu clear R. & D. pro gra ms . An d the inc rem ent  w ould  be, 
ove r the pre sen t rat e, abo ut $ 6 ^  bil lion or  so ove r the  pre sen t rate. 
We  can  p ut  those precise num bers in the  record if  you like.  I  am  d raw
ing  out  of memory th at  pre sen t rate. I  th in k it is $772 m illion .

[The  in for ma tion subm itte d follow’s :]
ENERGY R. & D. RECOMMENDED PROGRAM INCREASES 

[In  mill ions  of  dollars]

Energy R. & D. program area

Fiscal year 
1973 
level

Pres iden t’s 
fiscal year 

1974 
budget

Recommend
ed fiscal year 

1974 
increment

Total 
fiscal year

1974
level

1. Coal.................................. ........................................... 91.0 119.4 +49 .5 168.9

(a) Liqu efac tio n. ...................... ............................. 11.5 24.1 +19 .0 45.1
(b) Low Btu gasi fication____________ _______ 4.4 13.1 + 8 .0 21.1
(c)  Improved combustion___  . .  ___________ 1.9 9.9 + 6 .0 15.9
(d ) High Btu gasi ficat ion......... ....... ............. ......... 27.1 27.4 + 5 .4 32.8
(e)  Extraction technology (inc . reclamation,

explosives, anthracite )................................. 5.9 7.1 + 5 .0 12.1
(f ) Supporting  technology, systems studies and

adm inis trat ion........ ......... ................................. 5.5 7.5 +6 .1 13.6
(g)  Health and safety R. & D__________________ 28.3 0 28.3

2. Geothermal........ ......................*...................................... 3.8 4.1 + 7 .0 11.1

(a) Resource appraisal  and explora tion _______ 3.4 3.2 + 2 .2 5.4
(b ) Extraction and power generation technology. .4 .7 + 4 .3 5.0
(c ) Environmental and ins titu tional effects____ 0 .2 + .5 .7

3. Environmental control................................. ......... ......... 37.1 46.5 +12 .0 58.5

(a) Near- term SOi contro l (in cluding TVA demo
plan t)___________ _______ __________ 25.0 34.1 + 5 .7 39.8

(b ) Advanced SOi c o n tr o l. ._____ ___________ 3.0 1.7 + 2 .3 4.0
(c ) NOx, particulates, trace elements from fossil

fuels.................. . .......................................... 4.4 3.5 + 2 .2 5.7
(d ) Other contro l tech nology for  foss i 1 fuel t reat-

ment/conversion, etc________ ____ ____ .1 .2 + 1 .8 2.0
(e) Thermal pollu tion co nt ro l............................... 4.6 7.0 0 7.0

4. Energy conversion ( inc l. solar) ..................................... 8.9 18.9 + 5 .0 23.9

(a ) Topping cycles (inc. MHD ).......................... .. 4.6 5.7 + 1 .2 6.9(b ) Bottoming cycles................................... ........... .1 0. + . 4 .4
(c ) Improved ma ter ial.............. ......... ......... ......... 0 1.0 +■ 4 1.4
(d ) Advanced power systems________ ____ _ 0 0 + 1 .0 1.0(e ) Studies_________ ______ ______ ________ 0 0 + 1 .0 1.0( f)  Solar ................................................................... 4.2 12.2 + 1 .0 13.2

5. Conservation.............................................................. .. 6.8 9.2 + 6 .3 15.5

(a ) Residential/commercial.............................. .. 2.8 3 2 + 3 .0 6.2
(b ) In dustr ia l. ....................... ......... ...................... 0 .1 + .9 1.0(c ) Transporta tion (not  inch automotive power

sy st em s) .. .................................................... 2.5 3.3 - rl .O 4.3
(d ) General and policy studies.......................... .. 1.5 2.6 + 1 .4 4.0

Footno tes at end of article.
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ENERGY R. & D. RECOMMENDED PROGRAM INCREASES—Continued 

|ln  mil lions of  dollars)

Energy R. & D. program area

Fiscal year 
1973 
level

Pres ident ’s 
fiscal year 

1974 
budget

Recommend
ed fiscal year

1974
increment

Total 
fiscal year

1974
level

6. Gas-cooled nuclear reactors........................................... 8.3 9.1 + 7 .1 16.2

(a ) HTGR base program ( inc l. equ ipment) .......... 4.7 5.3 + 3 .4 8.7
(b ) Thorium uti lizat ion ........................................... 2.0 2.0 + 2 .5 4. 5
(c) Gas-cooled fast breeder. ................................. 1.0 1.0 0 1.0
(d ) Nuclear safe ty........ .......................................... .6 .8 + 1 .2 2.0

7. Autom otive energy R. & D.......................... ................... 19.8 16.7 + 6 .0 22.7

(a ) Management...................... . ............................. 2.8 3.0 + .5 3.5
(b ) Basic and applied re s .. ........... ...................... 2.9 4.7 + 1 .5 6.2
(c ) Exploratory development__________ _____ .3 1.3 + 1 .0 2.3
(d ) Engine development......................................... 13.8 7.7 + 3 .0 10.7

8. Environmental effec ts................ .................................... 37.8 38.5 + 5 .4 43.9

(a ) Health effects research (inc . new pollu tant  
ide nt. )........................... ................................. 13.7 14.8 + 4 .3 19.1

(b ) Ecological effects and transpo rt research........ 18.2 18.0 + .9 18 .9
(c ) Measurement and monitoring technology 

deve lopm ent.............................. ......... ......... 5.9 5.7 + .2 5.9

9. Electric transmission, dis tributio n, and energy 
storage__________ _____ ____________________ 6.3 5.7 + 3 .2 8.9

(a) Transmission and dist rib ut ion........................ 4.4 3.0 + 2 .1 5.1
(b ) Energy s torage................. .................................. 1.9 2.7 + 1 .1 3.8

10. Nuclear fusion (magnetic  confinement)........ ............... 39.6 47.5 + 7 .3 54.8

(a) Magnetic conf inement systems _ .............. . 25.1 30.1 + 3 .8 33.9
(b ) Fusion technology and mater ials research___ 6.4 9.0 + 1 .8 10.8
(c ) Magnet research ________________________ .9 .5 + .6 1.1
(d ) Other (plasma research and computer simu

lation)  ............................................... ............. 7.2 7.9 + 1 .1 9.0

11. Other program increases........................................... 35.8 23.0 4-6 .2 29.2

(a)  Conversion of waste s.. ......... . ...................... 10.4 0 + 1 .0 1.0
(b ) Oil and gas recovery..................................... 10.3 8.4 + 1 .8 10.2
(c) Resource assessment (no t incl. geo thermal). 7.3 7.3 + 1 .0 8.3
(d ) Oil shale............. .............................. ............... 2.5 2.0 + .3 2.3
(e) System studies................................. ............... 5.3 5.3 + 1 .5 6.8
( f)  Inte rnation al programs......... ........................... 0 0 + .6 .6

12. Energy R. & D. programs not receiving fur the r in 
creases in fiscal year 1974:

(a)  Other nuclear fission R. & D. (inc l. liquid  
metal fast  breeder reactor) and nuclear 
materia ls process d eve lopment ........ . 397.1 503.5 0 503.5

(b ) Laser f u s io n .. . ....................... ....................... 35.1 42.9 0 42.9
(c) Other .................................................. ............... 1.6 1.7 0 1.7

Total i ............................................................ 729.0 886.7 115.0 1,001.7

■ The obligat ions now shown for fiscal year 1973 and for the 1974 budget are higher than earl ier reported in the 1974 
budget. The increase is attr ibutab le pr ima rily  to the inclusion of categories for  R. & D. not previously reported under 
energy (e.g., automotive R. & D., conservation, resource assessment, and research on environmental effects) and recalcula 
tion  of program costs.
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ENERGY RESEARCH AND DEVELOPMENT-$115,000,000 INCREMENT TO ENERGY R. & D.
BUDGET FOR FISCAL YEAR 1974

(Supplemental appropriation  required is indicated in parentheses; dollar  obligations in millions)

AEC NSF DOI EPA Tota l

Total increase over  1974 budget_____
Minus increases already appropr iated. 

Supplemental requ ired.........................

+20 .2
-2 0 .2

+ 0

+1 0 .5
- 4 .3

+ 6 .2

+6 2 .0
-2 3 .6

+22 .5
-1 2 .0

+115.2
-6 0 .1

+38 .4 +10 .5 +55 .1

Coal: Total increase over 1974. 
Supplemental requ ire d. ..

Geothermal...............................
Supplementa l....................

Petroleum and natural g a s .. ..  
Supplemental......... .........

So lar_____ ________ ______
Supplemental....................

Nuclear fission..........................
Supplementa l...................

Nuclear fus ion ..........................
Supplementa l...................

Conversion................................
Supplementa l...................

Transmission ...........................
Supplementa l...................

Storage.....................................
Supplemental....................

Contro l technology...................
Supplemental_________

Auto,  propulsion ......................
Supplementa l...................

Environmental effects..............
Supplem enta l...................

Resource assessment.............
Supplem enta l...................

Conversion of  wastes..............
Supplemental....... ............

Systems studies......... .............
Supplemental...................

Inte rnation al programs...........
Supplem enta l_________

Conservation........... . ..............
Supplem enta l...................

+ 4 .7  
( + 0  )

+ 2 .3  . 
( + 0  ) .

+49 .5  . 
(+ 2 6 .6 ) .

+ 7 .1  . 
( + 0  ) .

+ 7 .3  . 
( + 0  )-

+ 1 .0  . 
( + 0  )-

+ 2 .1  . 
(+ 2 .1 ) -

+1 .1  . 
(+ 0  ) .

+ 2 .2  
(+ 2 -2 )  

+ 1 .0  
( + 0  )

+ 1 .8  .
( + 1 8 ) .

+ 1 .1  .
( + 1 .3 ) .

+ .  9 . 
( + .9 ) -

+ 2 .0  .
(+ 2 -0 ) .

+ .  6 .
( + 6 ) .

+ .5
( + .5 )

+ 1 .0  . 
( + 1 .0 ) .
+ 1 .0  . 

( + 0  ) .

+11.7
(+ 1 .7 )
+ 5 .1

(+ 3 .1 )
+ 5 .7

(+ 5 -7 )

+ 5 .6  . 
(+ 5 .6 ) .

+49 .5  
(+ 2 6 .6 )  

+ 7 .0  
( + 0  ) 
+ 1 .8  

(+ 1 .8 )  
+ 1 .0  

(+ 0 )  
+ 7 .1  

( + 0  ) 
+ 7 .3

( + 0  ) 
+ 4 .0  

(+ 4 .0 )  
+ 2 .1

(+ 1 .3 )
+ 1 .1

( + 0  ) 
+  11.7 
(+ 1 -7 )  
+ 6 .0  

(+ 4 .0 )  
+ 5 .7  

(+ 5 .7 )  
+ 1 .0  

(+ 1 .0 )  
+ 1 .0  

( + 0  ) 
+ 2 .0  

(+ 2 -0 )  
+■  6 

( + .6 )  
+ 6 .4  

(+ 6 .4 )

Total increase______
Supplemental require d.

+20 .2  
( + 0  )

+10 .5
(+ 6 .2 )

+62 .0
(+ 3 8 .4 )

+22 .5
(+ 1 0 .5 )

+115.2
(+ 5 5 .1 )

Mr. M oorhead. I yi eld  to my colleague  fro m F lo rid a.
Mr. F uqua. I s n uclea r weapons  R . & D. inc luded in the  $10 b illi on  

figu re ?
Mr. Asi i. No ; i t i s not .
Air. F uqua. It  is st ric tly  fo r ene rgy  research ?
Mr. Ash . T ha t is cor rec t and th at  is why  it  is a good idea to wrnrk 

from these  two num bers . They are  two  dif fer ent sets fo r dif fer ent 
purp oses .

Mr.  F uqua. That  is w ha t I  wa nted to be c lear abo ut.
Air. Asi i. You a re abso lute ly r igh t.
Ch air ma n I Iolifield. An d as you say, there wou ld be an increase 

over a 5-year period of abou t $6.5 billi on ?
Air. Asi i. That  is co rrect also, yes, sir.

role of nuclear r. & D.

Air. AIooriiead. F inal ly , exhib it A does dem onstrate  what so many 
of  us exp ress  concern about. I t  shows $3 bill ion  coming ou t o f the  AEC  
and $79 million out of the Office o f Coal  Research. Tha t is a tremen-

2 5 -1 0 8 — 7 4 - i o
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dously dis proportio na te th ing . My hope in su pp or tin g th is legisla tion  
would be th at  it  wou ld mean  th at  ins tea d of  th is $79 mil lion , coal 
research  would get  a lot  more  th an  if  we did not make th is  change.

Mr. Ash . I t  certa inl y would . Tha t is the prime  objective fo r the  
incr ement  being added. There  is plen ty to be done and , as the ch ai r
man  has  said , we have been rem iss a nd  have n ot  been doi ng what m ight 
have been done. Now is the time  to c oncen tra te all of the  resources th at  
can  be effec tively  employed to get  at  the nonnuclea r fuel  po ten tia ls th at  thi s country  has.

Mr. Moorhead. Did you give  any  consider ation to tran sf er ring  the  
mili ta ry  app licati ons to  p rod uct ion  of  nuc lea r ma ter ial s, not to DO D 
bu t to the new NE C,  to con tinu e the same manag ement  th at  we have 
now that  has done such a good job ?

Mr. Ash . We did  give  some c onsidera tion to it,  bu t wh at we rea lly  
believe is im po rta nt  f or  th e new NE C,  g iven  th e inc rea sin g job th at is 
going  to have to  be done  in p rovid ing p rope r re gu lat ion  fo r th e in cre as
ing amoun t o f n uclea r p lan ts being b ui lt,  is th at  i t have a  ful l concen
trat io n on th at . Tha t is a very im po rtan t job , to  pro tec t the pub lic 
in ter es t as thes e new nuc lea r plan ts ge t ons ite and ons tream. We  fel t 
th at  the best possible mission fo r N EC  would be to h ave  i t high ly  con
centr ate d and  dealing  on ly wi th prote cti ng  the  p ublic int ere st fro m a 
regu la tory  po int of view, no t in any  way  di lu ted by oth er kin ds of 
acti viti es.

Mr. Moorhead. V on could  almost use tho se same words as appli ed  
to  ER DA . I  real ize i t is a difficult pro blem .

Mr. Ash . Yes.
Mr. M oorhe \d. Tha nk  you. Mr . C hairm an.
Ch air ma n H olifield . Mr. Wydler ?

CRISIS-ORIENTED CONCERNS

Mr. W ydler. T ju st want to point  ou t, M r. Ash . th at  th e b ill we have 
befo re us concerning ER DA , of course, is part, of  the lon g-rang e solu
tion t o some of  ou r en ergy problems. T ge t a  li ttl e nervous,  to  be honest 
wi th you,  when I  hea r some o f th e tes tim ony before ou r comm ittee.  I t 
is all so cri sis- oriented and  also what I wou ld conside r one sided in 
the way  it  t alks  about developing ene rgy , as if  we do no t have o the r 
serious  problems. To pu t th at  in pers pec tive , a few years  ago, I  was 
concerned, because whenever we talked abo ut dev eloping ene rgy , we 
seemed to  con cen trat e on no thi ng  bu t the  con servat ion  problem s and  
prote cti ng  th e env ironment , to alm ost  the exclusion of  every thi ng  
else. Now we seem to be goi ng very much in the oth er direct ion  and  I  
wish  we could ha ve tak en a more sens ible course the n. I  hope we do not 
go com pletely overboa rd now.

Now, to  tr v  to  pu t th at  into some re lat ionship  to  the problem  we 
have here tod ay.  M r. McCormack’s test imony—a nd  I  h appen to serve 
on t hat subcomm ittee  w ith  him and I  know the  enorm ous work  he has 
done  on th at  Science and As tronauti cs Subcom mit tee  on En ergy  in 
resear ching  some of  th ese prob lems—he sta tes  on page 4 of his  sta te
me nt th at  he  ha s figures t hat  show, fo r example, th at  coal gasi fica tion  
pla nts, bu ild ing the m—j us t bu ild ing the  pla nt;  no t produc ing  any  
coal bu t ju st  bu ild ing the pl an t th at  would  be needed to supp ly the  
coal gas ification—would cost $200 mil lion . I  do no t know  an ything
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abo ut bis  figure,  bu t th at  raises the problem, in my jud gm ent, about 
wh eth er we sho uld  be doi ng any rese arch at  all  in th is  field. I  th in k 
somebody at  the very top  has to m ake some jud gm ents on t his , because 
if  tho se figures are  anyw here near  r ight , t hat becomes so econom ical ly 
unv iab le th at  I thi nk  we should not get invo lved  in it .

Now, how a re we going to m ake jud gm ents on t ha t basis , th at  maybe 
ins tea d of wa sting  money  on dev eloping coal gas ification which will  
never be economically sensib le, we get  into som eth ing  like  bu ild ing a 
good, sound , prac tic al coal scrubb er which  can be used  in some of  o ur 
plan ts th at  will  make it  reasonable to  use coal again  for pro ducin g 
electr ici ty ? That  to me, would seem to  be a much be tte r investment. 
Wh o in  thi s m ana gem ent  or ganiz ation  is goin g to  be ma kin g decisions 
of th at  typ e ? T ha t is w hat I  am w onder ing  abou t.

Mr. Ash . I  th in k th is is one of the basic jobs th at  ER DA mu st be 
charg ed with . T hat  is ma kin g sure th at  in un de rta king  research and  
dev elopment pro gra ms , or pa rti cu la rly  as the y ge t down to  the 
dev elopment  pro gra ms , or  parti cu la rly  as they  get  down  to the develop
ment stag e, th at  there  is good cost-benef it ana lys is cra nked in to re 
search. One o f the basic problem s t hat  so oft en is the  case, and  I  have 
ma nag ed research and develop ment prog ram s fo r the las t 20 years , is 
th at  there  is alw ays  a rea l need to do exact ly wh at you hav e sa id ; 
make sure th at  ea rly  in the dev elop ment phase, or even before  th at , 
cost-benefit s are  ana lyzed as much as techno logy is ana lyze d. We so 
oft en  run af te r the tech nology  and ru n ri ght awa y from any eco
nom ical  valu e fr om  th at  technology.

COST-BENEFIT  CONSIDER ATIONS

The ERDA o rga niz ation , as I  see it,  sh ould be c harge d wi th str on g 
cost-benef it considera tion s in ev ery thi ng  th at  it  does. The A dm in is tra 
to r of  ER DA, if  I  ha d my way , wou ld no t be somebody who migh t 
be the  wo rld ’s ex pe rt at  technology  bu t—m ight  also h ave  a balanc ed 
view of  how tech nology , economics, the to ta l public  good, has to  be 
brou gh t in to th e work  th at  it does.

I agree wi th you th at  it  is a m ain prob lem. I  do  no t know abo ut t hat  
$200 m illion as a num ber , bu t I do know  t hat  the  issue is there.

I  mu st say  in my own view, in deali ng  wi th  the bu dg et  of many 
agencies where rese arch and dev elopment is a pa rt , I find th at  every 
tim e I  work wi th th ei r da ta,  a question th at I  ask every las t tim e is : 
“I s the  r esearch of  a cost-benefit  v alue  t hat the pub lic  o f t hi s coun try  
should  pay  for, no t ju st in ter es tin g research fo r the res earch ers ?” I t 
is a v ery  impo rta nt  question and  th e whole  of t his  Gove rnm ent  sh ould 
give att en tio n to it, and pa rti cu la rly  the manag ement  of  ERDA 
itse lf.

Mr. W tdler. I  could  not he lp no tic ing  th at  in the las t ye ar  and a 
ha lf,  coal has c han ged  its  c ha racte r trem end ous ly. A year or  tw o ago, 
it  was b lack goo. Now eve rybo dy is t alki ng  about it  like black gold . I t 
is amazing how we are depending  upo n it  to solve all ou r problems 
and I ju st  won der  if  we possib ly will  ever be able  to  do th at  if we do 
no t solve some of  the pollu tion problems th at  go alo ng  wi th its  use. 
I am rea lly  th in ki ng  th at  wou ld be much more prac tic al to th in k 
abo ut using  coal in a t radi tio na l way wi th prop er  en vironmenta l safe -
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guard s. I  am not one of those who lias ever been ove rboard  on th is 
issue one way or  th e other. Bu t now I can begin to see us  t ur ni ng  our 
back s completely on t hat  aspect o f it and  jus t t otall y igno rin g it . I jus t 
hope  we do not do i t as a N ation.

Mr. Ash . A s ign ific ant  p ar t o f th e research  and  deve lopm ent money,  
pa rti cu la rly  th at  to  be given to the  fossil fuel s, is to deal  wi th the  
ene rgy  poten tia l aspects of ex tra cti ng  and  using  those fuels , because 
it  is essentia l th at  we ma int ain  the  best possible bala nce between the 
very considera tion s th at  you have suggested. Ce rta inl y, my ope ning 
sta tem ent  acknowledge d th at  a big  pa rt  of  ene rgy  R. & D. is to at 
tem pt  to do just th at . I real ize, as you do and  like  the peop le do, 
th at  the G ove rnm ent  seems to  sw ing  way over th is way a nd  th en swing 
way over that  way a nd  we only seem to  be able  to  work on one thi ng  a t 
a time. But  we will tr y  to do the  best  we can do in finding balance,  
even tho ugh we all know t hat  i t does no t rea lly  work th at  way in real  
life.

IND UST RY CON TRIBUTIO N

Mr. W ydler. Ju st  one last question. T here i s som eth ing  th at  bothered 
me in test imony  we received yes terd ay.  It  involves the e xte nt to  which 
the  G ove rnm ent  is going to pour  money into research  fo r th is or that.  
A t the  end of  all of  th ese lines of  researc h are  ind ust ries. Th is is not  
like  space;  there  was no customer.  Bu t in th is  field, there  are  lots  of 
customers a t the end of  the line  who s tan d to benefit  very m uch from all 
the  research  th at  the Governmen t does. I  find no thing  coming out of 
the  ind us try  on the ques tion of what the y are  going  to  do, wh at pa rt  
they are goi ng to pla y, or, if the y benef it fro m all th is Government  
effor t, w hat  they are  go ing  to do to  r eim burse or  pay back  th e Govern
men t fo r its  effor t. Is  a ny tho ug ht  b eing given to thi s?

Mr. Asi i. Yes, bu t first,  I  agree wi th yo ur  assessment of  wh at the  
pot ent ial  problem  areas migh t be. I  am sure I would run to the same 
conclusion you would, t ha t we sho uld  no t h an d to indu str y on a p la tte r 
a lot  of th ings  th at  they conver t to  more  pro fit  th an  they othe rwise 
would make. We have in some a rea s t ho ug ht  abou t ways  w here  we can 
contr act  w ith  indu str y where it has  a s tro ng  f inancial  ince ntive—fi rst, 
to p ut  up  its  own money to do  a bi g p ar t o f th e R . & D. jo b ; and  second, 
where the  ul tim ate  consequences are  ones th at  do no t res ult  in un just 
enr ichment of  ind us try  fo r do ing  so.

There  may  be man y con tracts  invo lved  here . As you will notice, 
th is  is no t necessa rily  a plan where we have Government  employees 
and Gov ernment scie ntis ts doing all th is researc h and  deve lopm ent. 
W e c ert ain ly fou nd in the  defense are as th at  we s hou ld not tr y to do 
every thi ng  in  a Government  munitio ns plan t. We contract ou t with all 
kin ds of exp ert s to do ou r rese arch and  developmen t. There  is no rea
son th at  E RDA cann ot adop t t he same kind  o f appro ach, and do it on 
contr ac tin g arr angeme nts , th at  firs t en lis t the  benefi t of the tre me n
dous amount of R. & I), capabil ity  th at  e xist s out side of Governme nt, 
which happens  to be more th an  is in Governm ent; and second,  do it  
under contr ac tin g arr angeme nts  th at do not res ul t in un just en ric h
ment of the  p riv at e sector pa rti cipa tin g.  I  would hope th at  we can go 
th at  way.
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I should answer  also wi th anoth er observatio n, dr aw ing fro m my 
own pa st experience  in dea ling with  scient ists  and research . One  of 
the th ings  we are  doin g in OMB  is a “crosscut” o f research.a cross the  
Gov ernment in all kin ds of R. & D. to ret es t cost-benef it jud gm ents 
th at  ar e b eing  made to make sure t hat  whe re we do researc h, we do not  
ju st  do research fo r research’s sake and fo r the sake  o f those who are- 
doing the  research . Tha t is a syndrome t hat  one can get  c augh t up in 
very  easily , a nd  we must be sure t hat  we do keep  our eye on  th e poten 
tia l benefits.

Now, I realize  th at  t he  fu rthe r back  you are  t ow ard pure rese arch, 
the  ha rder  it  is to measure  poten tia l benefit s. Some peop le ju st  have 
to be t urne d loose to  see if you can discover someth ing  new and in te r
est ing  and let th at  lead to a po ten tia l value lat er.  But  there  is a lot  
of work , pa rti cu la rly  in the  develop men t stage,  t hat  we ough t to------

Mr. W ydler. Tha t certa inl y would no t be the fun ction of ER DA .
Mr. Ash . W ha t we would hope  to do wou ld be not  to dep end  ju st 

on OMB or even the  Pres iden t to mak e thes e jud gm ents, bu t hope to 
br ing into the  str uc tur es  o f the org aniza tio ns  doing  the  research and  
the  top  m ana gem ent  o f those  s tru ctu res  an awareness, a technique and 
a responsibil ity  to  do its  own cost-benefit work as it  preside s ove r re 
search goi ng on over the  whole  of Government . Th us , we wou ld like  
to build  th at  approach  into the  manag ement  c apab ili ty  and responsi 
bi lity of eve rybo dy th at  dea ls with researc h. I t  is  so  easy to be ca pt i
vated by the  sc ien tist  who t ake s you down a  p ath at  gr ea t expense and  
somet imes lit tle  benefit.  I  th ink Profe ssor  Co nant once, at  H ar va rd  
many yea rs ago, in the  early  day s of some of th is advanced research 
and developmen t—and  he him sel f was in it  as a phy sical scient ist,  at  
least—said  you do no t have to  be buffaloed  by the  scien tists . Ju st  g et 
them in a room,  lock the  door , and  make them  ta lk  un til  you un de r
sta nd  it. Tha t is a way  for a nonsc ien tist  to  have  an impact on a 
scie ntis t.

Mr. W ydler. Good luck.
Th an k you, Mr. Chairm an.
Ch air ma n H olifield . Mr. Brown.
Mr. Brown. Tha nk  you, Mr. Chai rman.
I am goi ng to  keep my ques tions shor t because I  hope  Di rec tor  A sh 

will  have  the o pp or tuni ty  as he  leaves to stop by the  bui ldi ng  sup er in 
tend en t’s office and t ell  him to cut th e he at  down.

Ch air ma n H olifield . An d also we hav e Dr . Dixy  Lee Ra y, the  
Ato mic  En ergy  Commission Cha irwoman.

Mr.  B rown. Yes, sir .
I wou ld like ju st  to  comment on tw o subject s you hav e been discuss

ing , both wi th Mr. W yd ler  and oth er members  of the committee.  You  
talked abo ut the  fa shions  or the fad s o f r esearchers versu s th e econom
ics o f effective rese arch, and I  would he ar til y concur. I th ink it  m igh t 
exp lain a lit tle  bi t of the  diffe rence between the  $3.6 bil lion in atom ic 
ene rgy  versus the $79 m illion in coal, since atom ic ene rgy seems to  be a 
much se xier item fo r r esearchers th an  coal.

Second, I  wou ld jus t like  to po int  out  that  whi le un doubted ly,  pr ivat e 
indu str y and  priv ate ci tize ns will benefit f rom  the k ind  of research  th at  
sp rin gs  from E RD A and w hat i t p rodu ces,  th at  all  of  us w ill p ay  tax es
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back  to  the  G ove rnm ent  so maybe th is is a contr ibu tion th at  th e Gov
ernment o ught to make so th at  we can al l p ay  taxes r at he r th an  pe rha ps  
be ou t of  work, which may  be t he  case t hi s w in ter fo r some people who 
will  be imp acted by the fue l crisis. Wou ldn ’t you agree wi th th at ? 

Mr . Ash . I w ould surely  agre e with  that .

ERDA ADM INISTRA TOR

Mr.  Brown. Le t me ask you one organiz ati onal ques tion  and one 
fund ing question .

Yeste rda y, Mr. P ar tr id ge  of Columbia Gas said he p re fe rre d th e la n
gua ge of S. 2694 w ith  r eference t o the  lead ers hip  o f t hi s agency. Now, 
your  ex perience  w ith  t he  A sh Commission ta ug ht  you a lot abo ut the  
org aniza tion of  indep end ent  agencies. W ould it  be be tte r, as in  S. 2694, 
to have  a board  of g overnors name an A dm in ist ra to r a nd pay h im a t a 
set r ate  of  pay, which c ould be above  the  executive schedule, o r to  have, 
as H.R.  11510 provide s, a Pres iden tia l a ppoin tee  with Senate confi rma
tion, whose s ala ry  would be set by  the ex ecut ive schedule as th e h ead  of  
an execu tive agency ?

Mr. Ash . I feel str ongly  th at  the pro posal to have a sing le executive  
appo int ed  by the Pres iden t and confirmed by the  S ena te will  get us on 
wi th the  ta sk  in  a more  effective way th an  if  we sup erim posed a b oar d 
of gov ernors  an d comm ittee -type s tru cture of  manageme nt. I th in k we 
hav e a tas k th at  require s very sing le-m inded effo rt and ene rgy  and  
com mitm ent,  and I  t hink  i t can by fa r be best  done  throu gh  the  H.R . 
11510 route.

Mr. Brown. As I  u nders tan d th at , it  is no t a choice, rea lly , between 
committee manag ement  and  executive  man age ment, bu t it  is fo r thi s 
boa rd of gov ernors  to  name an Adm in ist ra to r and  set  his  pay. T do not 
mean to con tend , either, fo r one m ethod or  th e oth er,  b ut  I  wa nt to be 
sure th at  we are  tal king  about the same th in g he re.

Mr. Arii. I wou ld say th at  in evidence th at  t he re is an exp ectatio n 
th at  the  board  of gov ernors  would invo lve its elf  in manag ement  in 
th at  it is set up as a boa rd of  governo rs. Tf ins tea d it were  merely 
say ing  t hat  ins tea d of the  Pres iden t no mina tin g a can did ate  and  the  
Sen ate  confirm ing it, we would hav e 15 people nominate and confirm  
th at  head , and  the n discha rge  th emse lves and go out  of business, the n 
th at  w ould  ind ica te th at  its only  ro le wou ld be to  nom inate the person 
and the  agen cy would th erea fte r proceed in an executive  mode. Bu t 
the  fact  t hat  the  b oar d of gov ernors  wou ld con tinu e and would exis t, 
wou ld be the re to involve itself  in manag ement  o f some sor t, I would 
wo rry  abo ut th at  sor t of man agement. A board  of  gov ernors  would 
feel called upo n, feel a lmost compel led to  get  inv olved m erely by  vir tue  
of  its  very existence. I t is obvious th at  it  was intend ed to have some 
role in subsequent man age ment or  it  wo uld n’t con tinu e to exi st af te r 
it  appo inted  an  executive directo r.

Mr.  Brown. Y ou th ink the  p ressures fo r dif ferent  k ind s of research  
and so fo rth wou ld be adverse  ra th er  t ha n benef icial to the  A dm ini s
tr a to r ?

Mr. Ash . I  t hi nk  it  would.  I th in k it  wou ld be very prop er  f or  th e 
Adm in ist ra to r and  very des irable  fo r the  Adm in ist ra to r to make use 
of  advic e where he could  g et it  f rom  some o f t he  very  k ind s of peop le
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th at would be on th is board  of  governo rs. Ru t taki ng  advice fro m 
them is qui te d iffere nt th an  ha vin g them design hi s program . H e wo uld 
real ly have a -----

Mr.  Brown. Does H.B . 11510 pro vide fo r the inpu t of  t hat  advice?
Mr.  A sh . I t  d oesn ’t spec ifica lly provide  fo r it. I t does no t pre clu de 

it  a nd  I wou ld hope t hat  an Ad min ist ra to r wou ld find i t is i n t he  best 
in ter es t of  such an agency to ge t th at  k ind  o f advice.

Mr. Brown. B ut  you don’t t hink  l anguage pr ov id ing fo r it  in some 
way  w ould  be de sirable,  o r do yo u t hink  i t wou ld be desirab le?  ,

Mr. A si i. I t  cou ld be in. I t  nee dn’t be in, bu t it  ce rta inly  cou ld be 
in. I would certa inl y encourage an Adm in is tra to r to make use of  all 
of  th e advice and inf orma tio n th at  he  cou ld g et fro m some o f t he  ve ry 
same people th at  wo uld make  up a board .

Mr. Brown. Pe rhaps, Mr. Ch airma n, it  wou ld be he lpfu l i f D ire cto r 
Ash, assuming he  feels th at  some compromise could be reached whi ch 
wou ld encourage  th is kin d of out side advice fro m indu str y or oth er 
agencies, would sub mi t some lan guage to mo dif y H.R.  11510 in  th at  
reg ard .

Mr. Asi i. Let  us ta ke  a look a t th at.

TRUST FU ND  APPROA CH

Mr.  B rown. Also, anoth er difference  betw een S. 2694 an d H .R. 11510 
was p oin ted  o ut by Mr.  Pa rtr idge , t he  d ifference  between a t ru st  fun d 
appro ach and  the ot he r’s a pp ropr ia tio ns  approa ch.

Those of us aware  of the problem  are  all  pas sionately  involve d in 
the ene rgy  crisis . By th e way,  I  have a  col league on the  i nte rs ta te  and  
Fo re ign Comm erce Com mit tee who said he pol led  his  con sti tuents  
recent ly and about ha lf  of  them feel th e ene rgy  crisis is a fake, and 
th at  the re  i s no prob lem. I  don’t h old  wi th  t ha t and certa inl y we w ill 
all  recognize it  much more clearly and severely  as the  wi nter pr o
gresses.

W ha t I  am say ing , alo ng the line of wha t Mr . W yd ler questioned 
you abo ut, is th at  o ur  concern  now is one of heated passion abo ut the  
problems of  energ y. W ha t h appens when t hat  perh aps cools off a l itt le  
and sud den ly, wo con tinu e our dependence on foreig n oil im po rts  o r 
some such  thing , and then  we g et int o the same problem again  in the  
fu ture? Some of  u s fe lt th at  6 months ago  and maybe 12 mo nth s ago, 
th is  was more of  a problem  th an  was perceived  by peop le in the  
admi nis tra tio n. But  now we are  all  fac ing th e prob lem. How can 
you  be sure  th at  the Congres s will  con tinu e to ap pr op riate money at  
the ra te  you suggest, firs t, and how can you also be sure  th at  it  will  
no t ge t tied up,  as we now hav e the H E W  budget tie d up,  in some 
kind  of leg isla tive bag  or pers ona l difference of  opinion between the  
admin ist ra tio n and Congress,  and lose the  whole  in iti at ive th a t we 
are  tryi ng  to get s tarte d here?

Mr.  Asi i. We ll, I  t hi nk  t ha t if  we w ere to opera te acc ord ing  to  the 
S. 2694 proposa l and have  a trus t fund  made up  of offshore oil lease 
moneys, we would be prem aking  a decis ion, and  pro bably  the wrong 
one, because it  would ju st  be a for mu la as to  how much sho uld  be 
spent in th is area . Maybe some y ear, we w ill hav e no  of fshore  oil  lease 
money, and  then wh at?  I would th in k th at the po liti ca l processes th at  
hav e served well over 196 years , by whi ch the  Congres s and the Ex -
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ecutive determ ine  how much  to spend fo r any  pro gra m,  can pro bab ly 
best come to  the righ t answer  as to how much should be spen t for  
energy rese arch an d deve lopm ent. Sur e, the pendulu m will  s win g and  
it always  ha s, bu t we a re pro bab ly going  to  be closer t o the  m ark th at  
way than  if  we let  some to ta lly  ar bi tr ar y and ind epe ndent  fac tor — 
th at  is, of fshore oil  leases—premake  the decision f or  us as  to how m uch 
we should  spend on R. & D. That  is pro bably  going  to be th e worst 
num ber  of  all,  a numb er ar riv ed  at  ind ependently by some oth er 
ac tiv ity  that  is  go ing  on.

Fo r exam ple,  it  is  possible  th at  th ere  a re be tte r w ays to rea lize more 
money fo r the F edera l G ove rnm ent  from its  offshore oil by o ther  means 
of leasing.

Mr. Brown. I t would not  necessarily have to  be o ffshore oil. W ha t 
you could  do is impose a tax  on electr ici ty.  I  th in k somebody has  
even been rad ica l enough to sug ges t a tax on gasoline th at would 
rais e the price on gasoline and would cre ate  a fund  for research in 
th is area . I  r ea lly  do not care abou t the  sou rce of  the t ru st  fund. W ha t 
I am a fter  is the  concept of  a tr ust  fun d.

Now, we ha d a cra sh prog ram  to develop  the In te rs ta te  Highwa y 
Syst em in th is c ountry and  in order  to assure  th at  we kep t it  going u nt il 
we g ot the  solu tion s we wanted, we set  up  a trus t fund  arr angeme nt.  
We have d one  th is in ai rp or ts and airways.  We did  not do it  in space, 
I  guess, because there  was no way you could figure out how to finance 
it out o f a t ru st  fund. Bu t does i t have  m eri t o r does i t n ot have m eri t ?

Mr. Ash . Mv pers ona l view, and I am sure  th at  t he ad mi nis tra tio n 
supp orts th is view in gen era l, a way  to make b et te r decisions, is to  use 
th at  tr ied and tru e political  process o f how much is enough each yea r, 
ra th er  th an  the tr ust  fund  concept  th at  let s the amount th at  is to be 
spe nt be determ ine d by some othe r and ind ependent fac tor , even if  it 
were a tax on gasoline. The likelih ood  of  th at  res ul tin g in the righ t 
number is much less than  the  co ngre ssional con sidera tion  of  a ll of the  
ram ificatio ns t hat  ar e a pp ropr ia te  f or  conside rat ion  and  form a s ound  
basi s of  ma kin g a decision. I th ink th at we have a good process fo r 
ma kin g these decisions, and  whi le we can cri tic ize  it and com nla in 
abo ut it  and  even arg ue  over it, it is probably a lot  b et te r th an  le tti ng  
some th ird ind ependent formu la determ ine  w ha t is ava ilab le.

Mr. Brown. S o t he  answer  to effective and efficient coal rese arch is 
to !?et on the  A pp ropr ia tio ns  Commit tee.

Th an k you , Mr. C hairm an.
Ch air ma n H olifield . Mr . Ma lla ry.

EXTR ACTION TECHNOLOGY

Mr. Mallary. Tha nk  you. Mr. Chairma n.
A couple of  br ie f clar ifica tions.
I  would like to pur sue  t he question Mr.  Hor ton asked you with re 

ga rd  to the  tra ns fe rs  of responsibil ity  fro m the  De pa rtm en t of  the  
In te rior  to  E RD A. I  gathe r th at  yo ur  answ er w as that  exo tic and new 
sop his ticated tech niqu es of coal extracti on  would be tra ns fe rred  to 
ER DA, bu t any expansions or mod ifica tions o f mec hanical  ex traction  
tech niqu es wou ld still  be the  responsi bil ity  of In te rio r?
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Mr. Asii. Not precisely, but it would come down to about tha t same 
end.

There would be nothing transfe rred from Inter ior to ER DA of the 
new and exotic technique, but the ERD A mission would be charged 
with developing new extraction techniques, even though at this 
moment, there is really nothing going on at all. and nothing to be trans
ferred, but ERDA would certainly have the responsibility for doing it.

Mr. Mallary. There is no thing in essence going on now in terms 
of new extraction techniques ?

Mr. Ash. I  think it  has to do with the close mine safety relationship 
tha t the Department of  the Inte rior  otherwise has. Bu t we want to do 
more than tha t and ERD A would be charged with doing more than 
that.

Mr. Mallary. The concern that was expressed was that  it might 
not be adequate if  ER DA was given authori ty ju st for new extractive 
techniques. If  we are going to rely on coal gasification and liquefac
tion, we must figure out how to get the coal out  of the ground. Do 
you feel that  a transfe r of some of the mining or extractive techniques 
to ERDA would put a grea ter emphasis on them ?

Mr. Ash. I  see no reason why there would be any reduction. In fact, 
in paral lel, there is a good possibility, assuming tha t the programs are 
effective, tha t the private  sectors should give and the public should 
look at all of the ways that we can get more coal out of the  ground. 
And if the bottleneck is what we are, or, are not doing in the Govern
ment, then we should eliminate tha t bottleneck in the Government, 
which certainly would not be by reducing the amount spent for it.

Mr. Mallary. Could you, for my information, supply for the record 
the amount of funds and personnel now in Inter ior working on extrac
tive techniques ?

Mr. Ash. We will do that, yes, sir.
[See p. 170.]

NS F RESEARCH  ROLE

Mr. Mallary. One other question.
The testimony this morning of Mr. McCormack raised a question 

of why only two programs were taken out of NSF  when such other 
programs as solar research, battery,  wind energy, and fuel cell re
search were not  transferred from NSF  to ERDA. Would you want 
to comment on that  ?

Mr. Ash. NSF  has a mandate to do basic-type research across a 
wide field. We do not think tha t NSF should be precluded from doing 
its basic research and those programs tha t were left in NSF were 
much more at the basic level rather than in their  developmental stages, 
which we expect ERDA  could more a ppropriately handle. I think  as 
a matter  of principle generally, the re is no desire to always eliminate 
competition in basic research. In  fact, quite the contrary. The more 
basic you are, the  more you ought to have two o r three or four people 
working on it. The more that is developmental, as were some of the 
space and other programs, the more effective you are when you can 
really concentrate a ttention  on it. So the  belief fundamentally is tha t 
basic research should not be denied those agencies that have the capa-
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bi lity to  e ffect ively  do it and  y et dev elopment  can  and  should be con
centr ate d to  achieve maxim um effectiveness. Tha t was the basi s of 
the spli t.

Mr. Mallary. Than k you ve ry much.
Th an k you, Mr. Cha irman.
Ch air ma n H olifield. Than k you ve ry m uch,  Mr. Ash , for  you r te sti 

mony and  your  responses to the ques tions . You have given us some 
invaluable tes timony  thi s mornin g.

Mr. Asi i. Th an k you, Mr. Chairma n.
Ch air ma n H olifield. O ur  n ex t witn ess will  be Dr . Ray, Ch air ma n 

of  the  Atomic E ne rgy Comm ission.
Dr.  R ay,  wil l you please come f orward ?
The Ch ai r migh t anno unce th at we will conclude the  mo rni ng  ses

sion  with  Dr . Ra y’s testim ony , and  I  believe t hat  Mr. W hit ak er , U nder 
Secre tary of  th e De pa rtm en t o f In te rio r, and Mr. Love  w ill be he re at 
1 and 1 :30 respectively.

We are  glad  to hav e you before  us, Dr . Ray . Will  you plea se proceed ?
^Do you wish  to sum marize  y ou r tes tim ony, or do you wish  to read

STATEMENT 0E  DIX Y LEE  RAY, CHAIRMAN, ATOMIC ENERGY
COMMISSION; ACCOMPANIED BY MARCUS A. ROWDEN, GENERAL
COUNSEL

Dr.  R ay. Than k you, Mr. C hairm an.
T will try  to  summarize i t. I t is br oke n ou t r at he r specifically.
Ch airma n H olifield . Wo uld  you pr ef er  to read  it?
Dr.  R ay. I would, i f th ere  is tim e, sir .
Ch airma n H olifield. I  th ink we will  have time . I  do not th ink we will be call ed to t he floor for a  whi le.
Go ahea d.
Dr . Ray. Than k you very  much.
Mr.  Ch airma n, members of  the  committ ee, 4 months ago T ha d the  

privilege  of  test ify ing before th is c omm ittee  in sup port of t he adminis 
tr at io n’s origin al bill to reorga nize F edera l ene rgy  re search and devel
opm ent  e lfort s. Since then  events h ave  caused me to  become even more 
convinced of  the  necessity fo r such action. You, Mr. Ch airma n, and  
vonr  sta ff wo rki ng  closely with ou r agencie s ha ve molded the  adm inis
trat io n’s reo rgan iza tio n pro posals  into a piece of  leg isla tion th at  can 
be ac ted upon quickly  to  provide  the  or ganiz ati onal arr angeme nts  th at  
are  needed. I t is a pleasu re fo r me to t es tif y per son ally and  f or  my fel 
low C om miss ione rs in  su pp or t of  H.R.  115io—t he E ne rgv R eorganiza tio n Act of 1973.

The  Pres iden t i n h is November 7 message to  the  Nation  stressed  the  
need fo r immedia te reo rganiza tion of Fe de ral  ene rgy rese arch and 
develop men t into a sing le agency. Tha t message caused me to reflect 
on my own experience  du rin g the  past 4 m onths in dev eloping recom 
menda tion s to the Pres iden t fo r a 5-year, $10 bill ion  pro gra m of 
Federal  ene rgy  researc h and  developmen t. I  have been impressed by 
a fac t t hat  ha s become inc rea sin glv  c lea r in recent  weeks, t ha t we will 
require fu rthe r dev elopment  of  all of  ou r fuel  resources : Fossil,  nu-
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clear, solar, geo the rmal,  hydro , and oth ers  ye t to be discovered if  we 
are  to mee t o ur ene rgy  needs. To realize  th e po ten tia l of  our dom estic  
fue ls will  req uir e a bala nced, vigorou s, and imag ina tiv e use of  all 
ene rgy  sources a nd  im proved  efficiency in the  uses o f ene rgy. I  str on gly 
su pp or t t he  concept of  an En ergy  R esearch  a nd  D eve lopment Ad min
is tra tio n (E RDA) as esse ntia l t o at ta in in g such a balanc ed appro ach 
to the d eve lopm ent o f our  ene rgy  fu tur e.

Th is organiz ation  is needed to in tegrate  the efforts of diverse  re 
search gro ups which a re p resently  com pet ing  for  a va rie ty  of re sources: 
Fu nd s, skil led  people, and faci lities. I f  t hose resources are  to be used  
in the b est possib le way, there  m ust  be centr al plan ning  and  c oordina
tio n of all ene rgy rese arch an d develop ment effor ts. The creatio n of  
ERD A  will  help to focu s responsi bil ity  fo r the Gover nm ent ’s d iverse  
ac tiv itie s in e nergy research.

The En ergy  Re organiz ation  Ac t of  1973, by cre ati ng  ER DA, 
wou ld pro vide f or  a un ified  an d focused F ed eral  research and develo p
ment pro gra m.  Th e creation of the  Nu cle ar En ergy  Commission 
(N EC ) wou ld a ssure the A EC’s i mpo rta nt  r eg ulato ry  r esp onsib ilit ies  
are  con tinu ed by  an indepe ndent agency.

ENE RGY  RESEARCH AND DEV ELOPMENT AD MINIS TRATION

ER DA w ould  be formed by br inging  to ge ther  some of  our Na tio n’s 
best  ta lent  in  resea rch  and  dev elopmen t. Th e A tom ic En ergy  C omm is
sion would br ing to the new agency its  exten sive  experience in tech ni 
cal management , a r esou rce th at  would  help  to  la unch E RDA quickly. 
The network of na tio na l lab ora tor ies  cre ated by AEC  would provide  
a valuab le tech nical base fo r the  new agency. ERDA wou ld likew ise 
acquire  pro fessional  ta lent  in fossi l fuel  developm ent  from  the D ep ar t
ment of the Int er io r th roug h the  tra ns fe r of the Office of Coal Researc h 
and the  Burea u of Mines En ergy  Res earc h Cente rs to  ER DA . The 
new agency would also be enhanced by tr an sf er  of  sola r and geothermal 
ene rgy  develo pment fro m the  N ational Science Fo unda tio n. From  t he  
En vir onme nta l Prote cti on  Agency,  ERDA wou ld acquire  experts  on 
the developmen t of al ter na tiv e auto motive  pow er systems  and  in de 
veloping  t echnology  fo r controll ing  emissions of ai r po llu tant s from 
sta tio na ry  sources using  fossil  fuels.

To  in tegrate these bro ad capabil itie s int o an effective org aniza tion, 
ER DA has  been instr uc ted  to :

Ass ure  ful l recogn ition of all po ten tia l ene rgy  systems at the  
hig hest o rganiza tio n levels ; and

Re tai n flex ibil ity fo r ad jus tm en t to  new op po rtu ni tie s and ci r
cumstances not now pre dic tab le.

The top  levels  of  the ER DA or ganiz ati on  would  be served b y :
The Ad min ist ra to r and Deputy Ad minist ra tor. These two  

senior officials wou ld be appoin ted  by th e P resid en t w ith  the  advice 
and consent of the  Senate.

Five  Assis tan t Ad minist rat ors, each resp ons ible  fo r a majo r 
area . These As sis tan t Ad minist ra tors  would also be appo inted  by 
the  Pres iden t wi th the  advice and consent of  the  Senate.  They 
would be chosen fo r th ei r technical  and ma nageria l ab ili ty  in 
thei r r espective areas.
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Sta ff offices, repo rti ng  to  th e Ad minist ra tor, are  to  su pply staff  
services in such  categories  as legal services, finance,  ad min ist ra
tion, extern al affa irs, civil rig hts , and plan ning  an d analysis .

Field  office manag ers , will be resp ons ible  fo r oversee ing execu 
tion  o f ER DA p rog ram s per for me d at  c on tra cto r o r G overnment 
faciliti es.

Specif ic re spo nsibili ties  wil l v ary  among th e offices.
The Adm inist ra tor would need the  flexibili ty pro vid ed in th is legis

lat ion  to mold th is organiz ation  in the way  th at  wou ld seem most 
effectively to accompl ish ERDA’s prog ram responsibi litie s.

ERDA wou ld ad op t the  me rit  personnel system of the  Ato mic  
En ergy  Commission. Th is system has  proved  successful in at trac tin g 
and re ta in ing high ly  quali fied scient ific, technical , and su pp or tin g 
pers onnel under mer it prin ciples.

The single  A dm in ist ra to r app roa ch focuses responsibil ity  fo r ma n
agement in one single office. The Adm inist ra tor and his Deputy would 
establ ish  polic ies and pla ns  and  the y wou ld coo rdinate, support , and  
manag e (1) ene rgy  researc h and deve lopm ent pro gra ms , (2) produc
tio n of specia l nucle ar mater ials, and (3)  rese arch, deve lopm ent, test 
ing and  pro ductio n of  weapons in accorda nce wi th nat ion al defense 
responsibili ties .

FOSSIL  ENER GY PROGRAMS

A vital component of ER DA w ould  be its  p rogra ms  to  develop  fos
sil energy. I t is recogn ized  th at  m any of th e most  pr om ising  nea r-te rm 
solu tion s to  energy sho rtag es may  be fou nd in a dvancin g fossil ene rgy 
technologies. The personne l being pro vided by the  D ep ar tm en t of  th e 
In te rior  would form  th e core of  ta lent  upon which ERDA would d raw . 
The As sis tan t A dm in ist ra to r for Fossil En ergy  would  focus on deve l
oping  new and imp roved technolo gies  fo r the economical recovery  
of  coal, oil, and  na tu ra l gas. An oth er majo r concern would be the  
improved  uses o f fossil ene rgy  sources. F inal lv , inh ere nt  in all of these 
act ivi ties would be the continuing  r esponsibi lity  t o pro tec t t he hea lth 
an d safet y of  the pub lic and  to imp rove the  efficiency of  processes.

Bas ic to  all effo rts would be the  need to br in g fossil fuel  concepts 
to the  po int  o f comm ercia l app lication. Th is Assis tan t A dm inist ra tor 
wou ld be resp onsible  fo r faci lit at ing tran sf er  of new tech nolo gy to 
indu str y throug h ap prop ria te  mechanisms.

Dev eloping new an d imp roved techno logy fo r the economic re 
covery of  coal, oil, and na tura l gas, inc lud es:

Researc h on adv anced extracti on  techn ology re la tin g t o ene rgy  
source mater ia ls;

Liq uefac tion and  gasification of  co al ;
Prod uc tio n of  coke from low -grade  coals and lig ni te ; and  
Tr an sfo rm ati on  of oil shale in to  pe tro leum produc ts.

Advan ces  in the tech nology  of ene rgy  conserv ation throug h im
pro ved  uti liz ati on  of  fossil  ene rgy sources wou ld be pursu ed in area s 
such as:

Adv anced combust ion systems and  emission con trol sys tems; 
Bas ic researc h on the physics  and chemistry of  fossi l fue ls;  

and
Ot he r adv anced tech niqu es fo r using  fossil fuel s and  reduci ng 

env ironm ental effects.
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NUCLE AR ENERGY DEV EIZJPMENT

The responsibilities for nuclear energy development and operation 
of facilities for enriching uranium would be under the Assistant  Ad
minis trator  for nuclear energy. He would carry forward present AEC 
research on long-term solutions to energy needs. His responsibilities 
include studying new nuclear technologies, developing them, and 
working with indust ry to bring them to commercial demonstration. 
This effort involves a close working relationship with industry  to 
insure technology trans fer and effective, cooperative R. & D. efforts.

Responsibilities for R. & D. on systems for conversion of fission 
energy include:

Civilian power reactors, such as the liquid metal fast breeder 
reactor (LM FBR),  light  water breeder, and the gas-cooled con
cepts :

Safety  research on nuclear reactors;
Supporting  technology relating to components, fuel prepara 

tion and recycling and auxiliary  systems;
Technology for providing on-board electric power for space

cra ft;
Improved nuclear propulsion systems for  submarines and sur

face vessels; and
A wide range of peaceful application  of nuclear explosives. 

Research and development of systems for the conversion of  fusion 
energy would include:

Research on the fundamental laws of physics relevant to the 
magnetic confinement of  thermonuclear plasma;

Experimental production of sustained thermonuclear reac
tors ; and

Design and fabrication of devices to demonstrate the feasibility 
of controlled fusion.

This research would be closely coordinated with laser fusion efforts. 
A significant responsibility would involve the operation of facilities 

for enriching uranium and performing research to develop and im
prove enriching techniques. AEC is now attempting to transfer  tech
nology to industry  in th is field with the intention of inducing industry  
to construct additional increments of uranium enrichment capacity. 
In  the meantime, the sole source of the U.S. supply of uranium for 
commercial uses comes from these Government-operated production 
complexes.

A continuing responsibility would be exercised over health, safety, 
conservation, and environmental aspects of all nuclear systems being 
developed. Included in this work would be performance of nuclear 
waste management activities.

EN VIRO NM EN T, SAF ETY , AND CONSERVATION

Protec ting the environment, safeguarding public safety, and con
serving resources must be considered in developing all energy systems. 
Such concerns inevitably have an effect on hardware development for 
any specific energy technology. These would be the responsibility 
of the Assistant Administrators for fossil energy, nuclear energy,
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and adv anced ene rgy  development. Ma ny of th e most c rit ica l p roble ms 
in energy r esearch and  develop men t are associated with  ene rgy  demand  
or  consum ptio n questions or wi th more fundam ental  env ironmental 
or saf ety  questions th at  are  no t necessa rily  dir ectly  rel ate d to the  
develop men t of  a fuel  sup ply  technolo gy. These matters  would be 
the responsibil ity  of the  As sis tan t Adm in ist ra to r fo r env ironment , 
saf ety , and conservation. He  would also be able t o pro vide the  A dm in
is trat or  wi th a gen era l assessmen t of the environmenta l, saf ety , and  
conservation aspects of the  technolo gies  under deve lopm ent.

Th is A ssist an t Ad min ist ra to r would have  a ch ar ter t o :
Ca rry  o ut  g ene ral R. & 1). prog ram s in  t he  areas of env ironmental 

pro tec tion inc lud ing  waste manag ement , tra ns po rta tio n,  healt h and  
opera tional saf ety , and alt erna tiv e con servat ion  technolo gies  ari sin g 
from energy sources or uses;

Prov ide  a focal  p oin t f or  coo rdinat ion  o f en vironmenta l, saf ety , and 
conserv ation issues wi th o the r agencie s; and

Review ERD A  pro gra ms  and  faci liti es fo r compliance  w ith  re lev ant  
env ironm ent al,  safety , and con servat ion  sta ndard s.

Exam ple s of  topics th at  mi gh t be the sub jec t of rese arch by thi s 
element in clud e:

Bas ic biologica l and  medical p roble ms;
En vir onme nta l, health, and safe ty  impacts  on human populat ion s 

and va rious ec osys tems;
Effect  of thermal disc harges  on aq uat ic l if e ;
Gen eral  waste m anagem ent;
Safety, cost, and risk-bene fit fac tor s in v arious energy syste ms;
Con servat ion  fac tor s in al te rnat ive means of  inc rea sing system  

efficiencies; an d
Fi re  and safet y reviews of all ERD A  fac ilit ies . Sa fe ty  respon

sibi lities exercised by this  As sis tan t A dm in ist ra to r w ould  ex tend to  the  
ove rsig ht o f Federa l fac ilit ies  un de r E RDA contro l to  assure that  they 
are  ope rated in a  safe  manner.

ADVANCED ENERGY  SYSTEMS

The As sis tan t Adm in ist ra to r fo r research and adv anced energy 
systems wou ld hav e i mpo rta nt  d eve lopmen t resp ons ibil itie s. We  m ust 
recognize th at  there  is need fo r ene rgy  research and develop ment in 
areas th at  fa ll outs ide both the nucle ar or  fossi l cate gories bu t which 
ER DA could pro fita bly  study. W ork be ing  perfo rmed by th is  As
sis tant  Adm in ist ra to r would su pp or t bo th fossi l a nd  nucle ar pro gra ms  
and also involve  advance d energy sou rce op tions.

Th is As sis tan t Ad min ist ra to r wou ld hav e rese arch respon sib ilit ies  
whi ch bro adly rel ate  to  cu rre nt  an d fu tu re  energy miss ions inclu din g:

Il igh-en ergy  physics  to  achieve be tte r conceptual un de rst an ding  of  
m at te r and e ne rg y;

Med ium- and  low-energy s tud ies  of nuclea r str uc tur es  and processes;
Fu nd am en ta l studies o f the  p roperti es  o f m ate ria ls and phenomena 

rel ate d to  thei r poten tia l use in  ene rgy  sys tem s; and
Stu die s of  processes and inter ac tio ns  on the molecular or  atom ic 

scale r ela ted  to energy applications.



155

In  addit ion , research and  dev elop ment wor k wou ld be perfo rmed 
on new technolo gies  which  have lon g-r ange  po ten tia l fo r gene ratin g 
energy.  E ffo rts  would  includ e deve lop ing  f or  com mercial  a pp lica tion :

Geoth erm al a nd  solar e ne rg y;
Tra nsm iss ion  and stora ge o f en er gy ;
Ma gnetohydro dynam ics  and other ad van ced  cyc les ; and
Ot he r adv anced concepts such  as convers ion of  tid al  an d wind 

ene rgy , an d ad van ced  automotive  systems.

NATIO NAL SE CURI TY

Th e As sis tan t Adm in ist ra to r fo r na tio na l sec uri ty wou ld continue 
to exerc ise responsibili ties  fo r research and develop ment of  nuclear 
weapons, the  pro duction  of weap ons ma ter ial s, and the tes tin g, ma n
ufac tur e, and rel iab ili ty assessment of  weapon  components and sys
tems. Hi s ac tiv itie s wou ld be coo rdinated  wi th  the De pa rtm en t of 
Defense.

Respo nsibil itie s fo r researc h and dev elopment  on nucle ar weapons 
an d re lat ed  prog rams in clud e:

Developm ent  of  nucle ar weapon com ponents and sys tems; and
La ser  fusion system s capable  o f pr ov id ing specif ied ene rgy  un its  to  

a las er- fus ion  tar ge t.
Th e rea cto r products necessary  fo r fabr ica tio n of weap ons will  be 

pro duc ed in Gover nment -op era ted  re actor s a nd  wo uld  be the  respo nsi 
bi lity of the  A ssist an t Adm in ist ra to r fo r na tio na l securi ty. He  wou ld 
also pe rfo rm  in ternat iona l s ecu rity  functions inc lud ing  ex po rt- im po rt 
con trol of the goods, services, and inform at ion necessary to prote ct  
na tio na l secur ity.

Th e Adm in ist ra to r wou ld, of course , hav e the flex ibil ity to ru n his 
agen cy as he  saw fit. Bu t i f we were to projec t fro m prese nt successfu l 
practic es,  we w ould assume th at  ERDA would  pro bably  be manag ed 
and operated along the  fol low ing  lines.

A SS IG NM ENT OF RESPO N SIB IL IT IE S

The ERDA A dm in is tra to r wou ld be responsibl e for se tting  agency 
pol icy and prog ram objectives and fo r all ocati ng  the  age ncy ’s re 
sources.  T he  A dm in ist ra to r w ould  d raw  up on a ce ntr al staff to pro vide 
guidance  and agen cy con trol  in the fina ncial, lega l, personnel, and  
othe r admi nistr at ive areas. A str on g pol icy  plan ning  and  ana lysi s 
gro up  would also be ava ilab le. In  th e ass ign ment of pr iorit ies and al 
locatio n of fun ds,  each Assis tan t Adm in is tra to r wou ld propose re 
quirem ents fo r hi s pro grams.

The pr inc ipal staff of op erat ing divi sion s, composed of ind ivi duals  
wi th  str on g technica l-m ana gem ent  backgrou nds, would provide  pr o
gram  direction and assessment. Pr incipa l responsi bil ity  fo r co ntr ac t 
ad minist ra tio n wou ld be assigned  to  managers  of  field  offices, who  wil l 
repo rt  org aniza tio nally  to the Ad minist ra tor.

ERDA wou ld opera te to draw  u pon ex ist ing  st ren gth s. The agen cy 
wou ld beg in wi th pl an t and lab orato ry  fac ili tie s and technical  or 
ganiz ations in  exis tence of ou tst an ding  capabi lity, competence, and  
versa til ity . Cle arly, the exis tence of a large-scale fossi l fuel  indu str y
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with its  own technical competence and resources makes possible a wide 
range of patterns and opportunities for Government-industry coop
eration.

Each Assistant Administrator  would have flexibility in selecting 
the best means for  conducting research and development under his re
sponsibility. Available options would include using the national lab
oratories, contractors, other agencies, universities, and nonprofit 
organizations.

NUC LEAR ENER GY COMM ISSION

The spectacular growth of the nuclear power industry in recent 
years has greatly  increased demands upon the AEC for regulating the 
peaceful uses of nuclear  energy. As we have long anticipated, the time 
has now come when the scope and magnitude of the  regulatory func
tion requires the undivided attention of one agency. The proposal to 
provide for a separate Nuclear Energy Commission (NEC) is another 
step in the evolution of the Government’s involvement in controlling 
nuclear development and use.

The Nuclear Energy  Commission would consist o f:
The five Commissioners;
An Executive Director of Operations;
A General Counsel to provide legal advice and assistance;
A Controller for financial management;
A Secretary and Public Affairs Officer to assist in the conduct of 

the Commission’s* business and its communications with the general 
publ ic;

A Policy Analysis Office to conduct broad policy planning, assess
ment of resources, and operational planning and control functions; 
and

A regulatory line staff reporting throug h the Executive Director of 
Operations.

This staff will operate in the areas o f:

STANDARDS

Setting standards for licensed nuclear activities involving nuclear 
reactors, other nuclear facilities in the reactor fuel cycle, and the pos
session, use, transporta tion, and disposal of nuclear materials in civil
ian activities.

LICE NS ING

Review and evaluation of license applications for nuclear facilities 
and materials.

INSP EC TION  AND ENFORCEM EN T

Inspection of licensed nuclear activities to determine compliance 
with NEC’s regulations and licensing provisions; and enforcement 
where necessary.

CONFIRMATOR Y ASS ESSMENT

Independent assessment of research requirements relating  to reactor 
safety and other regulatory responsibilities. This would include the
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veri fica tion  of researc h results  for ap pli cabi lit y to saf ety  sta nd ards , 
des ign fea tur es  fo r rea cto r saf ety , and safet y and env ironm ent al as
pect s in oth er areas of nuc lea r appli ca tio n where  NE C has  responsi 
bil ity .

Stan da rds, licensing, and  insp ection and enforcement  (re gu la tory  
ope rat ion s) exi st in the cu rre nt  o rgan iza tio n under the A EC ’s Di rec 
to r of Regulat ion . Confi rma tory  assessment is a new org aniza tio na l 
respon sib ility. I t would give  t he  NE C an  ind epe ndent capabi lity fo r 
developing and analy zin g tech nical inform at ion rel ate d to rea cto r 
saf ety , saf eguards , and env ironm ent al pro tec tion in supp or t of the  
licensing and  reg ulato ry  process.

The Commission would cont inue to h ave  the assi stan ce o f t he licens
ing  and advi sor y boards of  the  AE C in cl ud in g:

The  Atomic  Safety  and L icensing B oa rd  P anel;
The Ato mic  Sa fet y and  Licens ing  Ap peals  Pa ne l;  and
The A dviso ry Com mitt ee on Reactor Sa feg uards.
NE C would be responsible fo r lice nsin g and regu la tin g the  c ivi lian 

appli cat ion s of nuc lea r mater ials and fac ilit ies . NEC’s respons ibil itie s 
would embrace  a comprehensive set of  pro gra ms  des igned to  insu re 
th at  a ctivit ies  involv ing  nuclear  m ate ria ls and fac ilit ies  are conducte d 
in a ma nner consist ent wi th pub lic health and saf ety , env ironm ent al 
quali ty,  na tional s ecu rity , and  ant it ru st  laws.

The Commission would ca rry  out exclusively the  regu lator y func 
tions o f the p res ent AEC , in clud in g:

The establ ishment of policy and  overs igh t of the  reg ulato ry  op era 
tions ;

Ru lem aking ;
Ad judica tio n o f lic ens ing  and  enforcem ent  cases; and
Assessment and  alloca tion o f mana gem ent  resources.
The regu lator y respon sib ilit ies  wou ld encompass the  lice nsin g and  

reg ula tion of all nuc lea r uti lization , pro duction , and  processing  fa 
cil itie s for indu str ial , comm ercia l, or  othe r licensable purp oses , in 
clu din g tra ns po rta tio n,  im po rt or expo rt of nuclear ma ter ials, and  
the  disposal  of rad ioa ctive wastes.  Th is would invo lve diverse  uses 
of nuc lea r ma ter ial s and  facilit ies , such as in electric pow er ge ne ra
tion . nuclear research,  and medical diagnost ics  and therap y,  and  in 
du str ial  rad iolog)’.

NE C would have the  sta tu tory  au thor ity  to enga ge in co ntr ac tin g 
for con firm atory researc h which the Commiss ion deems necessary  for 
the  discharg e of its  lice nsin g and  regu la tory  functio ns. Fu rth ermo re , 
NE C would  be able  to obtain ap pr op riate researc h and  develop ment 
da ta  developed b v ER DA and  othe r Fe de ral researc h agenc ies and to 
examine and ana lyze the  da ta.  ERDA and oth er Federal  agencies, to 
the  extent  practic able, would be expecte d to : (1) Fu rn ish NE C.  on a 
reim bursab le basis , such  research  services as the Commission deems 
necessary fo r the  conduc t of its fun ctions, and (2) coo perate with 
respect to the  establis hment  of pr iorit ies  for  the  f urni sh ing of research 
services reque sted  by N EC .

NE C would hav e the responsi bil ity  fo r plannin g, budgeting , and  
eva lua tion of results of  the lig ht  water  rea cto r safe ty  pro gra m.  The 
loss-of-fluids  tes t and  power-burs t fac ili tie s would be tran sfer re d to

n25-1 08—74------
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ER DA, which wou ld continue to p erf or in the  day- to-day  m anagem ent  
of these pro gra ms  on a re imb ursable basis u nd er  agreem ent  w ith  NE C. 
In  th e are as o f b iome dica l a nd env ironm ental researc h, waste  m anage
men t, and t rans po rta tio n,  N EC  would  be pro vid ed add itio na l fund ing  
to  in iti ate researc h ap prop ria te  to the  regu lat ory resp ons ibil itie s for 
the pro tec tion  of  public hea lth  and safe ty.

At the requ est of the Ad minist ra tor , the  Ad vis ory  Com mittee on 
Reactor Sa feg ua rds would cond uct safety reviews  of ER DA nuclear 
act ivi ties and faci lities. NE C would be au tho riz ed  to license the  fol 
lowing categ ories of futur e E RD A fa ci li ties : (1) Demo nst rat ion  liquid  
metal fast breede r reactors when  op era ted  as  p art  of  power  ge ner ation 
fac ilit ies  of  an  ele ctric ut ili ty  system, (2) oth er dem onstration nu clear 
reacto rs when  ope rat ed  as par t o f a pow er generat ion  faci lity system, 
(3) fac ilit ies  u sed pr im ar ily  fo r the  rec eip t an d storage of high  level 
rad ioactiv e wastes res ul tin g fro m licensed activitie s.

To summar ize,  the proposed Nuclear En ergy  Comm ission  is de
sign ed to assu re pro tec tion of the public he alt h and  safe ty in civ ilia n 
nucle ar acti viti es. The new organiz ation  wou ld eliminat e the  ap pe ar 
ance of reg ulato ry  and develop men tal conflicts in admi nis ter ing the  
nucle ar ene rgy  pro gra m.  Th e reo rga niz ation  wou ld maximiz e reg ula
to ry  ob jec tiv ity  and  impa rti al ity , in crea se pub lic confidence in nuc lea r 
regula tion, pe rm it the Commiss ioner s to con cen tra te exclusively on 
reg ulato ry  issues, and create  a fu lly  ind ependent reg ulato ry  agency 
which the  rapi dl y m atur ing nucle ar indu str y requires.

I  believe we need these two new org aniza tio ns  now. Some may  con
ten d th at  we c ould move forw ard  more quickly wi th ou r ex ist ing  in 
sti tu tio ns  by pa tch ing pro gra ms  tog eth er.  Th is  appro ach, in my 
opinion, wou ld be short sig hte d and less effective . We,  as a Nation , 
are  confronted  with a cris is th at  requir es bold action. To do less is to 
risk th e w elfare  of  our Na tion .

I  comm end th is  committ ee for taki ng  the  in itiat ive  on th is vita l 
matt er , and  I  offer the fu ll su pp or t of the Ato mic  En ergy  Commis
sion in th is endeavo r.

I will  be glad  to answer any  questions th at  you, Mr. Ch airma n, 
or  any mem ber of  th e comm ittee  may  have.

Ch air man  H olifield . Th an k you. Dr . Ray, fo r a very com prehen 
sive and inform ati ve  s tate ment. I th in k your  s tatem ent a nd  M r. Ash 's 
sta tem ent, pu t tog eth er,  will pro vid e the basic  inf orma tio n for our  
rep ort .

Dr . Ray. Th an k you, s ir.

IMPROV EMENT OF REGULATORY FROCESS

Ch air ma n H olifield. T her e is one question I  would ask you.
Do you feel th at  th is  ad ap tat ion,  you migh t say, of ex ist ing  AE C 

labora tor ies , personnel, and  so fo rth , can be effected witho ut sub 
stan tia l dela y ?

I  will  be specific on one po in t: Th is grou p of lice nsin g and  reg u
la to ry  people which now, I  believe,  rep res ents close to 700 or  800, 
does it  not-----

Dr . Ray. About 1,200.
Ch air ma n H olifield. Abo ut 1,200?
Dr . Ray. Yes, s ir.
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Ch air ma n H olifield. T hey  will con tinu e to  do the same wor k they 
are  do ing  now, wil l th ey not?

Dr.  Ray. W ith  just th is  one addit ion , Mr.  Ch airma n, th at  in the  
reg ulato ry  branch  of AE C at  the  prese nt time , we have  a very th or
ough review go ing  on of the  pro cedures th at have been deve loped 
fo r ha nd lin g appli cat ion s and  rev iew ing  license appli cat ion s, and  so 
on, to  see wh eth er the system  which evolv ed over  a time , begin nin g 
when only  a very  few reactors were ma kin g appli ca tio ns  fo r const ruc 
tio n and opera tion of nuclear powerplant s, to the  time now when  we 
have, wi thi n the nex t 12 mon ths,  wo figure, abo ut 21 pl an ts  which 
sho uld  complete  the ir reviews fo r op erat ing licenses.

We are  rev iew ing  to see wheth er there can  be some improvements 
in the  li censing  sys tem and  in the  review  system , w hich  ha s tu rned  ou t 
to  be a ra th er  length y procedure . Th is caref ul review is going  on be
cause we have  no int ention of sacrifi cing the  quali ty of the  review 
or  the  responsibil ity  fo r very  caref ul con sidera tion of both hea lth , 
safet y, and env ironm ental con sidera tions befo re any kin d of speedup. 
But  we do believe  the process can become more efficient, and with 
ju st  th at  modifica tion, th at  we inten d to see if  the re are  impro ve
men ts possible in the  processes, and the system, yes. I t seems to me 
there  is no reason why in a tra ns iti on  to beco ming an ind ependent 
agency, t he reg ulato ry  b ran ch c ould no t contin ue its  work a lmo st w ith 
ou t in ter rupt ion.

Ch air ma n H olifield. T ha t rea lly  was the  assu rance th at  I wan ted, 
because I was aware , o f course, of the  s tud y th at  ha d been m ade to im
prove the ex ist ing  processes. But  th is  wou ld not be a sharp bre ak in 
fun ctions by any  means?

I)r . R ay. No.
Ch air ma n H olifield. I  mean  t he  same peop le would go to work at  

the same desks, and  they would go righ t ahe ad wi th th ei r work, and  
we ha ve pro vis ions i n t he ac t f or  any k ind  o f c arr yover fun ctions t hat  
might  be necessary d ur ing the tran sit iona l p erio d.

Dr . Ray. In  my opinion , sir,  tit le  I I I  of the  proposed leg islation, 
whi ch takes care of  t ran sit iona l prob lems, has been very th ou gh tfu lly  
and ca ref ull y dra wn . An d as fa r as A EC  is concerned, I do not  see any 
likely  problem th at  wou ld arise th at  has  no t been tak en  int o con
sidera tion. We have studie d wh at  th ings  wou ld lapse, wh at  thi ng s 
wou ld tra ns fer. The bill gives  the  au thor ity  fo r the ca rry ov er dur
ing  the t ime  of tr an sit ion .

Ch air ma n H olifield . Well, I  assu re you th at  both th is committ ee 
and the Jo in t Com mit tee on Ato mic  E ne rg y will  be wa tch ing  t hi s be
cause it  is of  vi ta l int ere st to both comm ittees. I f  any  ad jus tm en t is’ 
needed, as soon as you br ing it  to ou r att en tio n, we will  act  exp edi
tiously on it.

I th ink,  the firs t r ep oi t we p ut  out  on energy needs  in t he Jo in t Com
mittee was in 1963. An d we predicted  pr et ty  well wh at has been ha p
pen ing . We  did  no t pred ic t it  wou ld be qu ite  as bad  as it  is, because 
ce rta in  fac tors have developed  which caused it  to be worse th an  we 
expected.  I  would  say wre h it  it  ab out 75 p ercent . I t  is abo ut 25 pe rce nt 
worse th an  we tho ught.  So we have  been wo rking  a t th is a lon g time .

I conside r th is  as pro bab ly one of th e m ost i mpo rtan t pieces o f l egis 
la tio n th at  I  have handled  in my 31 years  in  t he  Congress.  I  th in k it
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will  hav e such a beneficia l and las tin g effect upo n our whole  economy 
th at  it is w orth all the  work th at  we a re pu tt in g into it. We w ill keep 
looking a t it, wi th your help and w ith  the help  o f th e o ther  people t ha t 
will be w ork ing  in  the NE C,  to  see th at  t his  job is done  r ig ht  a nd im
proved  as it is needed to be imp roved. I  know you w ill help .

I)r . R ay. I c ert ain ly will.
Ch air man  H olifield. T his  committ ee and the  Jo in t Com mitt ee, as 

you know, have practiced  vigorously the  overs igh t fun ctio n. We have  
practiced  it not to be ob stru ctiv e, but to be constru ctiv e and  help ful .

Dr . R ay. Th at  is correct. I  ce rta inl y agree , sir.
Ch air man  H olifield. Mr. Ilo rto n.
Mr.  H orton. Mr. Chairm an. I  do not h ave  any  quest ions.
I do wa nt  to th an k you, Dr.  Ray , fo r your sta tem ent . I agree with 

ev ery thing  the  c hai rman said with reg ard to your  st ate me nt,  and Mr. 
As h’s stat ement . I th ink the  tw o of them tog eth er do form the  nucleus  
of the  s tory. I  th ink you r sta tem ent  will be very he lpf ul  to  this  com
mittee  because it does out line  very succinc tly what is invo lved  in the  
cre ation of w ha t Mr. Hol ifield says is one of the  most i mpo rta nt  pieces 
of leg isla tion  th at  he has  worked on in h is 31 years  in  Congress . I  th ink 
it i s a mo st im po rta nt  piece of  legi sla tion .

As I said earlie r, I look on ER DA with its ene rgy  cha llenge as 
tho ugh it  were NA SA  w ith its space chal lenge. I th ink th at  this  o rga
nizatio n would have  the  possibi lity  of prov idi ng  the  tech nolo gy and  
the  know -how to solve our  ene rgy  problems. With  the help o f yo ur  staff  
and  o ur staf f in dr af ting  t hi s bill , I th ink we do have a very  good bill 
th at  can set up  an agency th at  can be very  ins trume nta l in the  solu 
tion of  this ve ry se rious prob lem.

Dr.  R ay. Th an k you ve ry much.
Mr. H orton. Tha nk  you f or  you r tes timo ny.
Dr.  R ay. Tha nk  you, Mr . H ort on .
I  would ju st  like  to say th at  the  sta tem ent  as dra wn  represent s a 

good deal of very  ha rd  th inki ng  on the pa rt  of the  staff . We have a 
gro up of key peop le within the  org aniza tio n th at  have been dev otin g 
a lot of  thou gh t to how a reo rganiza tion issue inv olv ing  the  A EC 
could be worked out. I can say  th at  the y hav e not only  given a grea t 
deal of thou gh t t o it. but the  s taff  is fu lly  support ive  of th at  effort.

Mr.  H orton. I  wan t to tell you,  i t showed. Tt showed th at  the y had  
given  th is many hou rs o f th ou gh t in advance , because when the y came, 
they were well pre pared . They knew what the y were ta lk ing abou t, 
and  th at  saved us man y hours.

Dr . R ay. Splendid.
Mr.  H orton. We spe nt about 5 days  working  on the  lan guage  of 

tli isb ill .
Dr . R ay. Th at  is righ t.
Ch air man  H olifield . Dr . Ray, we will pres ent  you with a series  

of ques tions , many of them are  tech nica l in na tur e, and we hope th at  
we can get  a response back  from you on them  as quickly  as possible. 
We are tryi ng  to ge t all of th is in pri n t as quickly  as possible.

Dr . R ay. W e have ou r reo rgan iza tio n un it stil l in existence , and  I 
th ink we are  prepare d to respond qui ckly to any  ques tions and  will 
be happ y to  do so.



161

Chairman H olifield. Counsel will hand them to you.
Thank you very much.
[The information referred to follows:]

AEC Submissions to Additional Subcommittee Questions

1. With  the sepa ration between ERDA and NEC, do you see any problem in 
coord inating and achiev ing a proper balance  between the  safe ty standard s of 
NEC and the product ion and technological objectives of ERDA?

Under  H.R. 11510, ERDA will continue to opera te facil ities  for producing 
special nucle ar materials and to achieve the technica l objectives of its research 
and development program much as AEC has  done in the past. Fur thermore, 
NEC would be authorized to license certain catego ries of new ERDA facili ties, 
includ ing demonstra tion nuclear powerplants and faci lities  used prim arily for 
the receip t and storage of high-level radioactive wastes resu lting  from licensed 
activ ities . The Adm inis trator would be able to call upon the  ACRS for safe ty 
reviews of programs when he believes this  to be necessary, in much the  same 
way as AEC now operates. ERDA would be responsible to assure  that  safety 
is built  into its  own programs and products as they are  developed and that  
its  faci lities  are  operated  safely. This practice  has  been a strength of AEC 
operations and would continue .

We anticipa te no significant problem in developing safe ty stan dar ds as a 
result  of the sepa ration between NEC and  ERDA. II.R. 11510 would give NEC 
autho rity  to engage in contract ing for confirmatory resea rch which the Com
mission deems necessary for the  discharge of its  licensing and regu latory func
tions. NEC could also obtain appropriate resea rch and development  data 
developed by ERDA and other Federal agencies would be expected to perform 
resea rch services for  NEC on a reimbursable basis. NEC would have imp orta nt 
responsibili ties for planning, budgeting, and eva luat ing resu lts of the  light 
water  reactor  safe ty program.  NEC would be provided addi tiona l funding 
to ini tia te research in several  a rea s appropriate to its  regulato ry responsibilities.

2. What is your reac tion to the suggestion that  ERDA be headed by a board 
of governors  including seven par t-tim e and public members?

A principa l objective of moving to the single adminis tra tor  system has  been 
to focus responsibil ity in one individual. A board  of governors would diffuse 
responsibility,  and, with  industry members, could bring some conflict-of- interest 
questions into  being.

It will, of course, be desirable for ERDA to have access to diverse viewpoints 
in making  i ts R. & D. decisions and mechanisms will be available for doing this.

ERDA will be able to obtain industry and other advice from the priv ate sector 
as well as the expe rtise  of other Fede ral agencies. One of the  means for doing 
this  is through advisory committees. Section 107(g) of this act  provides the 
specific autho rity  for the Adm inis trator to establish  adviso ry boards, a prac
tice which the Atomic Energ y Commission h as successfu lly utili zed in carrying 
out its nucle ar programs. In addit ion. ERDA will be subject  to the  oversight of 
the Pres iden t and the  Congress, which will con tribute to the perspect ive lead- 
inar to balance in it s programs.

3. What will be done under ERDA to a ssure a p roper program balance between 
coal research and nuclear research?

The purpose of ERDA is to provide a balanced program in energy resea rch 
which will adequately suppo rt projects on all promising energy systems. We a re 
seeking to build  this objective into ERDA by st ruc tur ing  the organization so th at  
all energy pro jects have equal access to the Adm inist rator.

A major program area has been recognized under II.R. 11510 and within  ERDA 
for fossil energy. It  is also the  intent  of the adm inis trat ion to provide a sig
nificant ly increased level of suppo rt to the fossil program s. Tra nsfers  of per
sonnel and faciliti es from the Depa rtment of the  Inter ior  will give these pro
grams a stron g base upon which to build. In addit ion, the personnel being tra ns 
ferred  from the  AEC have long recognized the  need to increase fossil R. & D. 
The AEC has. in fact , sought budget program supp ort for work in thi s area .

4. Wh at is your reaction to the suggestion that  ERDA be given a more com
prehensive responsibility  for coordinating Government energy research programs  
including, for example, those of NASA?



162

ERDA is being organized to provide cen tral  planning coordination  for Federal 
energy R. & D. programs. It  would have a broadened R. & D. charter to ca rry  out 
research over a broad range of technologies. We do no t think it  would be e ithe r 
pract icable or desirable to a ttemp t to centralize all these energy R. & D. projects 
in ERDA. In some are as the R. & D. may be so closely interwoven with  th e major  
mission of ano ther  agency that  it  would be appropriate for ano ther agency to 
perform it. We would expect that  the agency would work closely with  ERDA to 
exchange information and coordinate plans. To this extent  ERDA would per
form a coordinating role. ERDA would also be avai lable  to perfo rm work for 
others on a reim bursab le basis.

5. It  has  been suggested that  ERDA should take over from the Bureau  of Mines 
responsibility for  developing coal min ing produc tion technology and power gener
ation  technology. W hat do you think?

ERDA will perform resea rch and development on advanced extract ion tech
nologies fo r energy sources. The Department of the Int erior will continue exis t
ing programs in the Bureau of Mines to improve cur ren t mining technologies. 
This work is closely associa ted with  mine hea lth and safety and is appropri 
ately continued by In terior.

6. Would it be bet ter to relieve ERDA of responsibili ty for nuclear  mil itary 
systems by t ran sfe rring  this  to the Departmen t of Defense?

The proposal to retain  the weapons design, development, test , and production 
operat ion within ERDA is predicated on three imp ortant considerations . Firs t, 
tra nsfer would raise the fundamental issue of civilian  control over nuclear 
weapons development and production. As it is, the sepa ration affords a public 
check on these systems. We, of course, ant icip ate  that  ERDA will follow the 
AEC pat tern of coordinating closely with  DOD on requirements. There is, in 
fact, a mil itary liaison committee through which the two organizations  can 
work.

Separation  would also not be desirable from an adm inis trat ive  and  research 
point of view. The programs are  carried  out in mult ipurpose labo rato ries  which 
perform both nuclear energy and nuclear weapons R. & D. A separation would 
disrupt  a number of im portant  programs such as controlled therm onuclear fusion 
and laser fusion. Furthermore, there is a heal thy cross-ferti lization in technology 
that  benefits both peaceful and defense work.

The weapons R. & D. program has frequent ly formed the cut ting  edge for 
important energy R. & D. programs. In weapons work we are  harnessing energy 
sources. There  has  been some significant advances made that  have la ter been 
tran sla ted  into peaceful uses—and not only in the nuclear area.  A variety of 
scientific discipl ines are  represented  in defense work. For  instance , geologists 
used in testing are  performing work in the geothe rmal and in situ  coal gasifica
tion and oil shale  recovery areas. To brea k up these  resources would weaken 
both efforts—peaceful and  defense.

7. What should be the  role in ERDA decisionmaking of industry advisory com
mittee s or  oth er indu stry  consulting p rocedures? Should they be left discretionary or made mandatory?

The creat ion of industry  adviso ry committees should be discretionary. The 
circum stances re quir ing committees change. If  the committee is se t up  by statute , 
this can resu lt in perpetuation of an  outmoded group. ERDA will be b ette r served 
if the Adm inis trator can call committees as needed. It  would, of course, be ap
propria te to legis late some “charge” to obtain advice from industry on matter s of mutual in teres t.

8. Wha t do you thin k of the suggestion th at  the NEC Commissioners should 
do away w ith the license appeals board and h ear  appeals themselves?

Our present thinking  is that  the  Atomic Safe ty and Licensing  Appeal Board 
should be retain ed. The prese nt caseload is sub stan tial  and continuat ion of the 
Appeal Board  would enable the Commissioners to devote more time to majo r 
ma tters of policy and development of rules and regulations with the Commission 
still maintaining  an appropr iate role in the adju dicatory process. This  is con
siste nt with  the modern trend  in regu latory agencies. The foregoing  represents a 
present perspective.  The role of an appeal  board in the new regu lato ry Commis
sion will, of course, be subjec t to fu ture  evaluatio n in the ligh t of needs reflected by developing experience.

9. Will the  requirement for licensing cer tain  ERDA facili ties by NEC delay 
such ERDA projec ts?
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There  should not be any undue delays in commercial demonstration  and was te 
disposal  projects as a result of licensing by NEC. In fact,  the  demonst ration of 
licensabili ty is an important objective at  this  stage of the  development process. 
NEC will be provided the info rmation it requ ires for licensing  in time to budget  
for  and schedule reviews of demonstration  projects. It  should be noted, in this  
regard, th at  commercial demonstra tion reac tors  are by p rese nt AEC regulations 
(10 CFR part 115) subject to a regu latory review and author izat ion process 
which parall els t ha t of norm al licensing.

10. Can the tra nsfer of Office of Coal Research funct ions to ERDA be accom
plished  without dis rupt ion?

There  should not be any significant disruption associated  with  the  t rans fer of 
these  functions. The Atomic Energy  Commission and the Office of Coal Research 
staffs  are  working closely with  OMB to assu re th at  personnel, contracts,  and 
on-going responsib ilities are  not disrupted.  H.R. 11510 provides the  Admin istra
tor  with adequa te auth ori ty to continue OCR contrac ted work.

Ch air ma n H olifield. Th e committ ee w ill ad jour n and we wi ll come 
back into session at  1 o’clock when we will  hear  Air. Jo hn  W hi take r, 
Und er  Secret ary  o f the  Int er io r;  and at  1 :30, Mr.  J oh n Love, D ire cto r 
of  th e En ergy  P oli cy  Office, wi ll be our  second witness. And th at  will  
be all  fo r today.

The m eet ing  is recessed.
[Wher eup on, at  12:19 p.m., the  su bcommittee  recessed, to  reconvene 

at  1 p.m ., the  same day.]

AF TE RN OO N SE SS ION

Ch airma n H olifield . The  committee wil l be in order.
We have as ou r firs t witn ess th is aft ern oon Hon. Jo hn  W hi take r, 

Un de r S ecretary  of  the I nter ior.
We wou ld be plea sed  to hear from you,  sir.  You  may  proceed.

STATEMENT OF JOHN WHITAKER, UNDER SECRETARY, DEPART
MENT OF THE INTERIOR;  ACCOMPANIED BY WILL IAM GOUSE,
DIRECTOR OF RESEARCH AND DEVELOPMENT

Mr. W hitaker. Tha nk  you very much, Mr. Ch airma n. I t  is a p lea s
ure  to  be here.

F ir st  of all I wou ld like to make  an apo logy fo r Secre tar y Morton  
th at  he cou ldn’t per son ally be here  because th is  bil l int ere sts  him  a 
gr ea t deal. I would l ike to quickly  ex pla in why. He ha s been very busy. 
Th is mo rning he con dit ion ally gave  t he  p ermit fo r the Alask an pipe 
line,  s ubje ct to the jud icial review in the old  cou rt case. He  an nounced 
his  decis ion to move and move fa st  on oil shale. The se acti ons  were  
tak en  in the  intere sts  o f developing ou r ene rgy  s upply . W ith  h is pr o
tec tion  ha t on he is ju st about fin ish ing  u p a meeting  with the Pr es i
dent rig ht  now and they will  be s endin g to the  Congres s t oday an ad 
di tio na l w ilde rness b ill.

Ch air ma n H olifield . An add ition al wh at?
Mr. W hitaker. Addit ion al bill s f or  more wilde rness a reas und er  the  

Wildern ess  Act . So th at  expla ins  why he can’t be here .
Ch air ma n H olifield. The whole  place is liable  to  be a wild erness  

soon if we d on’t solve th is  energy crisis a lit tle  b et te r t ha n we ha ve.
Mr.  W iiitaker. Wel l, I  ag ree with t ha t. I have wi th me Dr. W ill iam 

Gouse, the  Di rec tor of  Res earc h and Developm ent  o f the Dep ar tm en t 
of  In terio r.
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Tn Secre tar y Morton’s Ju ly  25 tes tim ony befo re th is committee on 
H.R . 9090, he expressed the  fu ll su pp or t of  the  De pa rtm en t of the 
In te rior  f or  t he creatio n of a De partm ent of  E ne rgy and Na tural  Re
sources , in E ne rgy R esearch and  Development A dm inist rat ion, ER DA , 
and  a N uclear  En ergy  Comm ission.

Fo r many years  we have  lived  in a lan d th at  has  been generously  
endowed with fossil  fuel s and  with sites  fo r electric hydro powe r
pla nts , and  at the  same time we h ave  had economic capabil ity  to ac
qui re lar ge  amoun ts of low cost pet roleum  from foreign sources. Bu t 
even ts of the  l as t few weeks have made  i t clear th at  we must prom ptl y 
take the  necessary  actions  to achieve ene rgy  independence.

The  old axiom th at  “necessity  is t he  m oth er of inv ent ion ” cert ain ly 
appli es to our curre nt problems. With  our usua l form  of energy no 
longer  a vail able we need to move fas t on subs titute  sources  as Proie ct 
Independence  ind ica ted  in the  Pres iden t's  rem ark s on nat ional tele 
vision a few day s ago.

A key aspect  of  th is  pro gra m is advancing  t he sta te of our energy 
technology. Tn th is underta kin g, we must be mindful  of costs to our 
consumers,  the  impac t on our env ironment , and the long ran ge av ail 
ab ili ty  o f t he new sources o f energy which we a re able to develop.

The  creatio n of  the proposed  En ergy  Researc h and  Dev elopmen t 
Ad minist ra tio n will enab le us to app roa ch these problem s sys tem ati 
cal ly with the urgency and  concen trat ion  of resou rces th at  they wa r
rant . ER DA is essen tial fo r more unified direct ion  a nd leader ship over 
the  pre sen tly  fra gm ented  Fed era l ene rgy  researc h and deve lopment 
effort s. Several agenc ies now have  paral lel  pro gra ms  dire cted tow ard  
sim ila r ends. For exam ple, the Ato mic  En ergy  Commission and  the 
Na tional Science Fo un da tio n, as well as the  De partm ent of the  In 
ter ior , are  inte res ted  in geo thermal and  solar  sources of ene rgy and  
new fossil fue ls sources  such as oil shale . ERDA will  minimize  th is 
inefficient diffusion of scarce R. & D. cap abi lities.  Th rough consolida
tion of research  in all energy fie lds, i nc lud ing  nuclear, the  new a dm in
ist rat ion  will be in a posi tion to p rov ide  d irection and a compreh ensive 
appro ach to the  swift deve lopm ent of  new sources of energy. ER DA 
will be form ed from  ene rgy fun ctions of the De partm ent of In terio r, 
the  Atomic En ergy  Commission , the  En vir onme nta l Pro tec tion 
Agency, and the Na tional  Science Fo un da tio n.

TRANSFERS FROM INTERIOR

Spec ifica lly, In te rior ’s contr ibu tion would includ e: the  Office of 
Coal Resea rch ; the Burea u of Mines ene rgy research  centers and  its 
synth ane pilot pl an t;  and undergr ound  elec trical power tran smi ssio n 
researc h and  development. W hile good reasons ex isted in  the  pa st when 
these  fun ctions began for placin g them  in In te rior , the  creation of 
ER DA as a comprehensive energy R. & D. agency means  th at  these 
program s should now be included in ER DA. The ma nner in which  
ER DA will be o rganized and  managed will he lp to  a ssure the  a ggres 
sive pu rsu it of  ene rgy  R. & D. in each of  ER D A ’s princ ipa l area s, 
inc lud ing  fossi l fuels.

IT.R. 11510 pe rm its  the  Adm in ist ra to r of ERDA to conduct its 
ene rgy  resea rch eit he r in-house o r by  contract .

How ever , it  sh ould be kep t in min d th at  rese arch and  deve lopm ent 
pro gra ms  can at  b est only provide tech nica l alt ern ati ves for  mee ting
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the  needs of society.  In  order to allo cate  resources to ene rgy needs 
effec tively, R. & D. planning  and eva lua tion mu st be closely  coo rdi 
nated  with resource assessment fun ctio ns cu rre nt ly  underway in the  
Dep ar tm en t of the  In te rior . The inform ati on  In te rior  is developing 
on wor ldw ide supply  and  demand  t ren ds  fo r v ario us min era ls or oth er 
ma ter ial s will be cri tic al to d ete rm ini ng  the  social and  economic pote n
tia l of  the  tech nical research  and develop men t op tions  deve loped by

In  sum mary, Mr. Ch air ma n and  members of th is committee, the  
De pa rtm en t of the  In te rior  stron gly endorse s the  establ ishment of 
ER DA . Th is organiz ation  will  be free of  the sometimes trou blesom e 
aspects associated with regu lat ory functio ns, and will  become a focal 
po int  fo r R. & D. executive and legi sla tive  overs igh t. I t will  at tr ac t 
more  scient ific ta lent  because of a clos er rela tio nship  w ith  the  academic 
world  and the  scientific  components of the indu str ia l world  an d it  wi ll 
pro bably  receive  more  ade qua te fund ing as a str on g centr al R. & D. 
agency th an  would sim ila r fun ctions sca tte red  th roug ho ut  several 
agencies. We believe an R. & D. organiz ati on  such  as E RDA will pla y 
an essen tial  role in mee ting  the na tio na l c hall enge o f a chieving e nergy 
independence.

Th an k you, sir.
Ch air man  H olifield. Th an k you,  Mr. W hi take r, fo r your sta te 

ment .
Mr. Ho rto n?

COAL EXTRACT ION TECH NOLOGY

Mr. H orton. Mr. Ch airma n, t ha nk  you.
Mr. W hit ak er , th an k you fo r th at  sta tem ent and for th e end orse

ment by the Secre tary of the In te rior  and by the In te rior  Dep ar t
ment of  H.R.  11510. In  the tes tim ony yeste rda y some questions were 
asked wi th  rega rd  to the tran sfer  of ce rta in  fun ctions over to the  
ER DA dea ling with extra cti on  of  coal from the gro und. An d tod ay 
Mr. Ash testi fied and in dic ated that  it  was a nt ic ipated  th at  the  tr an sfer  
would pro vid e t ha t a c er tai n po rtion  o f those  f unctions wou ld sti ll re 
main wi th the  D ep ar tm en t o f In te rior  but  ba sically  th e more exotic  o r 
the  more  technical  aspects  of  new concept s of e xt ra ct in g coal wou ld be 
tu rned  over  to  ERDA a nd  the rem ain der which  w ould  have to do w ith  
healt h and safet y would rem ain  with the Dep ar tm en t o f the In terio r. 
Is  thi s the way you s till  und ersta nd  it  ?

Mr. W hita ker . Yes, i f I  may ela borate , Mr. Hor ton ?
Mr. H orton. Yes.
Mr. W hitaker. Th e six lab ora tor ies  which we are  ta lk ing about 

tran sfer ring , are  lar ge ly ene rgy  fun ctions or  foss il fue l, coal, or oil 
and g as r esea rch or  combust ion research.

Mr. H orton. Are those o ngo ing  pro gra ms?
Mr. W hitaker. Yes, sir , the y are.
Ch air ma n H olifield . And can you give  us a b reakdown on how the y 

are  fun ded  and  how thes e pro gra ms —you said 23 synth ane pla nts ?
Mr. W hitaker. No sir , there  are 23 plan ts in the U.S . Bu rea u of 

Mines. Th e fol low ing  will be—may be I should  go back to  th is?
Ch air ma n H olifield. Yes.
Mr.  W hitaker. Th e fol low ing  plan ts or  ene rgy  lab orato rie s th at  

are  now in the  U.S . Burea u of  Mines will be tran sfer re d to  ER DA . 
These are  the  Ba rtlesv ille  En ergy  Research  Cente r, th e Gr an d Fo rk



166

Research La bo rat ory , the  L ara mi e Res earc h La bo ratory , th e M org an
tow n Res earc h Cente r, th e Pi tts bu rg h Research Cente r, and the San 
Fra ncisc o E ne rg y Research Center.

I  will  give  you  fo r t he  record a b reakdo wn i f you wish  i t. I t  is very 
lon g bu t------

Ch air ma n H olifield . W e would like to  hav e a breakd own fo r the  
record  on the fun ctions and  also the  moneys allo cated to  each of the  
23 diffe rent  centers.

[See  p. 170.]
Air. W hitake r. We  w ill also give  you t he  nu mb er of  people  in  each 

one.
Ch air ma n H olifield . Also  on th e oth ers  th at are  no t being tr an s

fer red , w ha t th ei r f unctions are, how  many  peo ple t hey have, and  wh at 
th ei r allocat ion  is.

Mr. W hit ake r. Co rrect.
Air. H orton. W ha t are the  others? You  are  goi ng to tran sf er  six 

over , r ight ?
Mr.  W hitake r. I  am sor ry?
Air. H orton. You would tr an sfer  six over  to E RDA?
Mr.  W hitake r. That  is correct.
A[r. H orton. And  the rem ain ing  17—is it  17 ?
Air. W hitaker. They would rem ain  in the  D ep ar tm en t o f the  In te 

rior  or  i n t he  U .S. Bu rea u of Alines.
Le t me, if  I  m ay, exp lain the  basic  philoso phy wi th in  th e sp lit  a nd 

the n g et to t he  coal ex traction  question .
The phi losophy in t he  sp lit is t hat  th e R. & D. fun ctions o f th ese  six 

lab ora tor ies  th at  move to ER DA are  pr im ar ily  in ene rgy  functio ns. 
Def inin g e nergy fun ctions, pr im ar ily  i t is thing s l ike  coal gas ifica tion , 
coal liquefact ion , combust ion,  A1TID, t er tiar y reco very of oil and gas, 
an d thi ng s o f t hat  sor t. Th ey move to  ERD A.

W ha t sta ys  in the De pa rtm en t of  the In te rior pr im ar ily  are  mi n
era l, ha rd  rock an d ex tracti ve  fun ctions, inclu din g coal extractive  
functio ns.

Now let  me zero in if  I  m ay on y our fir st q uest ion,  Air. Ho rton. The 
Office o f Coal Research car rie s wi th it  a utho ri ty  to do ex tractive  coal 
researc h. So t hat  autho ri ty  wou ld go to  ERD A.  So I  would  ag ree  com
ple tely with  Air. As h’s a ssumed sta tem ent th at  you were  re fe rr in g to 
th is  m orn ing  that there wou ld be a utho rit y in  E RDA to  do  ex tractive  
research fo r coal.

I t  wi ll probably ten d to be the more exotic rese arch whereas the  
equip me nt fo r the ne arer  term ha rdware and  the th ings  th a t can be 
done  be st alin ed wi th min e deve lopm ent wou ld rem ain  in  th e In terio r. 
But  the  au thor ity  to con duc t th is research would  then  reside in  b oth  
agencies.

So fran kl y there  i s a possibil ity  o f du pl icat ing the re,  b ut  I  t hink  i t 
is a he alt hy  ki nd  of d uplication.

And  in  the  normal  budget process there will be good int erc hange 
betw een In te rior  an d E RDA on that  po int .

Air. H orton. H ow much money  is allo cated now fo r researc h and  
develop men t in t he  ex tra cti on  field ?

Air. W hitake r. For  ex tra cti on  in  coal  techn ology appro xim ate ly,  in  
the  past , only $0.5 mil lion. In  the  1974 bu dg et  the re  is $7.5 million th at  
is fo r coal ex tra cti ve  technolo gy. For mineral  ex tra cti ve  techno logy 
there is rou gh ly I  th in k—a nd don’t hold me to th is—b ut  there is 
rou gh ly somew here betwe en $10 mil lion a nd  $14 milli on.
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We are  now go ing  t hrou gh , and  Dr . Gouse migh t wish to spe ak to 
th is,  the  planning  cycles fo r fiscal year 1975. I can  assure  you the re 
will  be conside rably more  money pu t into ex tra cti ve  technolog}’. How  
much more I would no t hazard  a guess because th at is all in th is  f irs t 
cu t of  the  $2 bil lion over a 5-year per iod  e nergy R. & D. fund  t hat  we 
are  ta lk ing abou t.

Mr. H orton. Well, the problem  arose  y est erd ay w hen  we were ta lk 
ing  abo ut the  opportu nit ies  to  liq uify coal and use it  as a fuel.  Bu t 
none  of these  developmen ts will mean  an ythi ng  if  we can’t get  the  
coal ou t of the  gro und. T ha t is why the  ques tion  came up.

Mr. W hita ker . Yes.
Mr. H orton. And  wh at you are  say ing  and wh at  Mr . Ash  said is 

th at some o f thes e funct ion s will  rema in in In te rio r?
Air. W hita ker . Rig ht .
Mr . H orton. A nd  you have  defined  t he  program s to be tran sfer re d 

ra th er  car efu lly . ER DA wil l hav e juris dicti on  wi th rega rd  to exot ic 
rese arch in  th is  area ?

Air. W hitaker. Yes.
COAL  LI QUEFA CTIO N

Air. H orton. Th e oth er th in g T wanted to ask you abou t is an In 
te rior  De partm ent pres s release. I th ink it might be beneficial to pu t 
in the  record  a copy  of the  press release I rece ived fro m the De 
pa rtm en t of the  In te rio r, relea sed Th ursd ay , November 22 by the  
Office of Coal Research. It  ha s to  do with a U.S. Nav y d est roy er s ail ing  
out  of Ph ila de lphia,  T hu rsda y,  Novem ber 15, and  it was bu rn ing s yn 
theti c oil made fro m coal. Th is was the  first tim e th is  h as been done.

I  hav e re ferre d to it in the  past and  the re have been some oth er 
commen ts m ade  w ith  r eg ard to it. So I  th in k it  m ight  be good fo r you 
to pu t it  in the reco rd. I don’t know wh at the  follow-on will  be b ut  I  
assume fro m wh at has been said in th is  re lease  t ha t it  w ill be poss ible 
fo r us to  uti lize coal fo r fuel ?

Air. W hitake r. Yes ; we will be g lad  to do tha t.
Air. H orton. W e will  be able to  use coal fo r some of  ou r seagoin g 

vessels ?
Air. W hitaker. I  th ink,  y es ; we can do th at . And  we o f course are  

rea lly  a t the  stage h ere  where  we are s ta rt in g to move f rom  ve ry s mal l- 
scale work on coal gas ifica tion  a nd  li quefa ction into m uch  lar ge r scale 
model demo nst rat ion  pla nts .

So the  kin d of do lla rs we are  ge tti ng  int o now are  now begin nin g 
to ap pro ach the  kin ds  of do lla rs th at  were  involve d in th e breede r 
rea cto r as we go to dem onstration scale. T hat  press r elea se ref ers t o a 
prac tic al appli ca tio n of  t his . An d we will  ce rta inly  sub mit it  fo r the  
record.

[T he  docu men t re fe rre d to  fo llo ws :]

Syn th et ic  Oil  F rom Coal Mak es  Seagoing H istor y

A U.S. Navy dest royer sailed out of a  Philade lphia pert Thursda y (November 
15) and thereby added  a page to seagoing histo ry by burn ing synthetic oil from 
coal for the  first  time.

The U.S.S. Johnston 's 24-hour tes t voyage in the Dela ware  Rive r was pa rt of 
Pro jec t SEACOAL—the name given to the Navy’s resea rch for synthetic oil 
fuel to replace petroleum oils for propulsion of its  ships  and air cra ft.  It  is an 
extensive program to evaluate and utilize syntheti c fuels in naval boilers, gas 
turbines , and pumps the next 3 years.
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Thus far,  Project SEACOAL I lias dea lt with  evaluatio n of synthetic  crude 
oil obtained by the Depa rtment of the  Inter ior ’s Office of Coal Research (OCR) 
in the lat ter 's Project COED (Char-Oil -Energy-Development) . COED is one 
of several  processes being studied by OCR in its  program for convert ing coal 
to clean energy during th e 1970’s.

The Acting Director of OCR, George Fumich, Jr. , said: “We are  happy to 
provide this  service to the  Navy free of charge. They will need the  fuel from 
this  source, and we need the experience of produc ing oil from coal as pa rt of 
our pilot plant program to advance coal conversion technology for use in com
mercial  pl ants  of the fu ture.”

The concept for Project SEACOAL I originated with  the Combat Systems 
Advisory Group of the  Naval Materie l Command, which recommended testing 
of the COED synthetic crude oil produced in an OCR p ilot plan t at  Princeton, 
N.J. The Naval Ship Engineer ing Center, Phi lade lphia Division (NAVSEC- 
I’HILA), is conducting the  testin g unde r the direction of Rear Adm. Randolph 
W. King.

Original ly conceived by the EMC Corp, and funded by OCR since 1962, COEI1 
has been proven out in the Prince ton pilot plant during nearly  3 years of opera
tion. COED crude oil is obtained by pyrolysis, or a “cracking process” ; that  is, 
the basic fuel, coal, is crushed  and then decomposed by use of heat, p ressure, and 
catalysts and produces a number of byproducts. Pyrolysis is followed by a 
hydrogen trea tme nt, producing the synthetic oil like fuel.

The cost of producing  COED synthe tic oil i s expected to be reduced by selling 
the other byproducts for commercial use. Based on this,  the  ultimate cost of 
production is estim ated at  $4.50 to $5 per barre l, as compared with $5.25 per 
barrel for oil now being used by the Navy.

Ini tia l testing of COED fuel proved to be unsafe for Navy shipboard use 
because of a low flashpo int at  58° F. (the  minimum allowable is 140° F .). 
Because the  FMC Corp, was not equipped to furth er refine the raw  fuel, the 
Navy selected Solvents Recovery Services, Linden, N.J., on a low-bid contract 
to raise the flashpoint.

The Navy burned the  COED fuel in a boiler ashore and decided that  the  prod
uct was tota lly compatible with Navy boilers and recommended that  shipboard 
tests  proceed as planned. The Naval Reserve force destroyer, TT.S.S. Johnston, 
was selected for shipboard tes ts because it is homeported in Philadelph ia, near 
NAVSECPHILA, and nea r the  fuel processors in New Jersey . Also, it was a 
logical selection because of the mission of Reserve force ships to relieve regular 
Navy ships  when appropria te, the Navy said.

Shipboard  tes ting  will consist  of boiler and  machine ry operation over the 
whole range of ship’s power.

The Navy plans to evaluate  each fuel product from OCR processes once it is 
developed to the point of being usable in Navy propulsion systems. Project SEA
COAL II  will designate the  next  phase of Navy testing of coal-derived liquid 
fuels.

Additional possibi lities for Navy use are  synthetic  fuels derived from oil shale 
and ta r sands, which are also being studied by the Department of the Interior.

It. & D. ON COAL MA CH INER Y

Chairman Holifield. How much actual research and development 
have you done on extractive machinery and tha t sort of thing?

Mr. Whitaker. Bill, would you like to take a crack at tha t?
Mr. Gouse. Well, over the years in the history of the Bureau of 

Mines a considerable amount. O f course priorit ies change with time.
In the very recent pas t, say the last 4 years  o r so the major focus 

of the research with respect to coal mining machinery has been on the 
health and safety  aspects of it rather than production.

Chairman Holifield. Would you please explain that  to me? You 
were talk ing about health and safety  in the mines? Wh at has that  got 
to do with the machinery you use ?

Mr. Gouse. A great deal. The kinds of conditions that prevail where 
the machine is cutting the coal have a lo t to do with safety and health
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and environment in the mines, the kinds of dust generated, the  kinds  
of fragments thrown, well, this  leads to different kinds of ventilation 
requirements, different equipment for shielding personnel and so on.

In  the recent past except for this year the  focus has been on improv
ing the health and safety environment perhaps somewhat at the 
expense of the productiv ity aspects of the machinery.

Chairman Holifield. Well, as a matter of fact you haven’t spent 
very much on the research and development to produce better extrac
tive machinery, have you ?

Mr. Gouse. Not in the last 4 years.
Chairman H olifield. Well over a period of more than  4 years ?
Mr. W hitaker. Tha t is correct. There was only $0.5 million being 

spent and now $7.5 million this year-----
Chairman Holifield. ' I understood from someone tha t there was 

$3 million in the 1974 budget. Does th at sound reasonable?
Mr. Gouse. $7.5 million.
Mr. Whitaker. $7.5 million.
Chairman H olifield. Is tha t 1974 or is tha t both 1974 and 1975 ?
Mr. Whitaker. No, tha t is for 1974.
Chairman Holifield. Tha t is 1974? Now, you have already had 

tha t authorized and appropria ted, have you ?
Mr. Whitaker. Tha t is correct.
Chairman Holifield. And what do you plan to do with tha t $7.5 

million?
Mr. Gouse. Well, we are in a process of launching a fa irly extensive 

program. Some of the elements are as follows: automatic long-wall 
mining machinery, development of a continuous transporta tion sys
tem from the  working face of the mine to the surface, automating roof 
support systems to permit the operation of h igh productivi ty machin
ery and those sorts of problems.

And we expect those to grow rapidly.
Chairman Holifield. II ow much of th at is in the design stage and 

how much of it is in the hardware devices stages tha t you are ready 
to test ?

Mr. Gouse. Well, I think we will be going into phase 1 hardware 
this year with some of our contract money. A good fraction of tha t 
money is for contract work outside of the Bureau with mining ma
chinery manufacturers.

Chairman Holifield. Well, will it be for design work on their part 
or will it be for the actual production of designs already in existence?

Mr. Gouse. Some of both. Some mining machinery manufacturers 
and several of the larger coal mining companies have been doing de
velopment work on their own and are now in the process of seeking 
help from the  Government to carry  it to the next more expensive stage. 
We are also tak ing a look at the whole problem to make sure tha t cer
tain aspects haven’t been overlooked.

So we will be doing some early phase design as well.
Chairman Holifield. How many people do you have working in 

the field of extractive machinery ?
Mr. Gouse. For coal mining? I can’t give you an exact number. I 

can supply it for the record.
Chairman H olifield. Can you furnish i t for the record ?
Mr. Gouse. Yes.



[The informat ion referred  to follows:]
NUMBER OF PEOPLE AND FUNDS USED FOR WORK IN RESEARCH ON EXTRACTIVE MACHINERY FOR COAL MINING

Funds
Persons (m ill ion)

Fiscal year :
1973 ............................................................................................................................................  6-7  $0.5
1974 ............. ..............................................................................................................................  1 40 7.0

* Inc ludes only Department of the Inter ior  personnel. A substant ial part o f th is work w ill  be car ried on by contractors.

Coal Extraction  T echnology

The Department of the Interio r conducts  resea rch and development to improve 
the  technology for extraction of coal. In FY 1974, major resea rch projects in 
the Bureau of Mines on coal ext ract ion technology include automate d longwall 
mining, surface mining  methods, and underground gasification.

A tota l $7.5 million will be obligated in FY 1974 to cover both contract  
resea rch ($6 million) and in-house resea rch ($1.5 million; 225 full-t ime posi
tions). Of this amount, $1 million is for  underg round gasification. Tota l FY 1974 
outla ys will be approximately $4 million.

Chairman Holifield. Yon spoke of the  six energy centers t hat  will 
be transferred over. Now will you also furnish us a list of those energy 
centers which will not be transferred,  their  mission, and their  per
sonnel accompaniment?

Mr. Whitaker. Yes, sir, you mean of the 23 Bureau of Mines labo
ratories, 6 are called energy centers, and we will give you the list of 
all 23 laboratories, the 6 that  go to ERDA, and also the personnel and 
budget and function of each of the 23.

[The information referred to follows:]
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES FIELD RESEARCH AND RESOURCE INSTALLATIONS 

[Dollar amounts in millio ns and tenths]

Research centers

Appro
priation

1974

Number 
of em

ployees

Energy research centers: 
Bartlesville, Okla .i......... $4.7 143

Grand Forks, N. Dak___ .6 48

Laramie, WyoJ............... 3.1 147

Morgantown, W. Va,3. . . . 3.7 203

Pittsburgh, Pa.” ............. 9.8 262

San Francisco, Ca lif .2 7

See footnotes at end of  tab le.

Functions

Responsible for basic and applied research and technologic a ctivit ies  
in the production, transportat ion,  storage, processing, and 
utilizat ion of crude oil , natural gas, related materials, and the ir 
products and byproducts. Conducts research on disposal of 
indust rial  wastes and on nonnuclear stimulation  of oil  and gas.

Conducts research on the chemist ry, preparation,  storage, tran s
porta tion,  and uti lizatio n of lign ite and western coals.

Responsible for  basic and applied research and technological 
activ ities  in the production, transportation, storage, processing, 
and util ization  of crude oil, natural gas, oil  shale, and shale oil.

Conducts research and development on coal lique faction and 
gasification, coal carbonization, air pol lutio n abatement, under
ground gasification of coal, pneumat ic transport of coal, and on 
the analysis and character izat ion and use of the minerals in coal 
and related materials.

Conducts research and development in coal lique fact ion and gasi
fication to produce nonpo liut ing synthetic fue ls, coal combustion, 
and development of new power-generation cycles such as MHD, 
coal preparat ion and a ir po llu tio n abatement,  special uses of coal 
including  coal carboniza tion,  and coal science and analysis. The 
coal gasification program includes the development of a process, 
(synthane process) for  making subst itute  natura l gas.

The pr imary research is to increase the ultimate recoveries of oil 
and gas from Califo rnia Fields.



DEPARTMENT OF THE INTERIOR

BUREAU OF MINES FIELD RESEARCH AND RESOURCE INSTALLATIONS— Continued 

[Dollar  amounts in millio ns and tenths)

Research centers

Appro
priation

1974

Number 
of em

ployees Functions

Meta llurev research centers :
Albany, Oreg.3 - - .............. 4.1 175 Research is or iented toward deve loping  bette r methods of  producing, 

pur ifyin g, and shap ing high -me lting point metals, and develop
ment of basic thermodynamic data on inorganic materials.  Also, 
includes fund for  construction of a pilot plant for conversion of 
wood wastes to oi l.

Boulder City, Ne v.3........ 1.0 23 Research is aimed at solv ing the problem of finding new uses and 
appl icat ions  for  sul fur.  Also, information is being gathered on 
abundant geothermal brines as possible source of  futu re mineral 
needs and on the development of alumina.

College Park, M d .. ......... 1.6 85 Research is conducted on recovery of metal and mine ral values 
from urban waste, recovery of  secondary metals, the basic 
phenomena behind froth flota tion  and corrosion, and process 
engineering.

Reno, N e v .. ................... .. 1.6 89 Research stresses improved  elec trometallu rgical processing 
methods for prima ry metal production,  hydrometallu rgica l and 
solvent extraction processes for recovering metals from ores, and 
improved technology for recovering and util izing  rare earths.

Rolla, M o ......................... 1.1 69 Research includes improved metals and recovery and util ization  of 
base meta ls, investigat ing problems in the area of physical and 
extra ctive  metal lurgy.

Salt  Lake City, Utah 1. . . . 2.8 143 Conducts research to develop new, improved, and more economical 
methods for minim izing all forms of  pollut ion from metallurgical 
opera tions ; for ext racting  and refin ing base metals from  ores; 
for extracting metals and metal compounds from brines, mine 
wastes and m ill  tai lings  and for recycling scrap materials.

Tuscaloosa, A la ............... .9 59 Research focuses on the problems of both processing and util izing 
nonmeta llic minerals. Al l ceramics-related projects are con
centra ted at Tuscaloosa.

Twin  Cities, Minn. ’ --------- 1.6 118 Research effo rt involves the deve lopment of improved iron and 
steel technology with  part icular atten tion to the production of 
high-grade iron and copper concentrates f rom low-grade ores.

Denver, Colo.” ................. 2.9 101 The center  conducts field and laboratory research on ground control 
problems with emphasis on rock mass behav ior, mine structure 
design, systems for  loca ting oi l and gas well ahead of the work ing 
face in a coal mine, development of roof -fai lure  warning systems, 
and radiation hazards research.

Pittsburgh,  Pa.” .............. 7.5 272 Has responsibilities for research, development,  and engineering 
studies on fires and explosions, improving coal m ining technology,  
contro l of respirable dust, roof support system, explosives, and 
related health and safety problems.

Spokane, Wash.’ ............... 2.2 106 Research is conducted on the art ific ial stab ilizat ion of underground 
openings,  on the disposal of m ine waste, on improved methods of 
materials handling and develop new and improved technology for 
min ing of coal and noncoal with emphasis on health and safety 
problems.

Twin Cities, Minn. ’ ........... 2.3 110 Research is undertaken on mine excavation and rock breakage 
problems to develop new and improved rock d isintegra tion tech
niques as par t of advanced mining systems which will achieve 
national goals for conservation and use of mineral, environmental,  
and human resources.

Field operations centers fo r
resource studies: .........................

Spokane, Wash.’ ............ .8 48 Performs engineer ing and technological investigations of mineral 
rela ted problems, evaluates mineral resource ava ilab ilities, and 
collects, analyzes, and interprets data on technical, economic, 
environmenta l and social factors tha t affect mineral supply.  
Emphasis is placed on the wilderness program.

Denver, Colo.’ 3 ................ 1.1 61 Performs engineering and technological investigations, evaluates 
mineral resource avai labi lities, collects and inte rprets  mineral 
data, wilderness studies, and makes studies on water  util iza tion  
and pollu tion problems.

Pittsburgh, Pa.” .............. .7 37 Performs engineering and technological investigations on minerals, 
evaluates mineral ava ilab ilities, collects and interprets mineral 
data on technical,  economic, environmenta l and social factors that  
affect mineral supply, and collects data on ind ividu al mineral 
deposits, with emphasis on copper and f luorine.

Juneau, Alas ka ................ .6 18 Performs engineering and technological investigations on minerals, 
evaluates mineral ava ilab ilities, and collects and interprets 
mineral data. Emphasis is given to the unique geographic, geo
logic, clima tic and economic characteristics of Alaska. Mineral 
resource investigations for  native claims, land appra isal, and 
wilderness areas are conducted.

i Includes pending supplemental.
’  Includes more than 1 Bureau function. 
»MESA also operates at this location.
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Ch air ma n H olifield. We were furnish ed  th is  mo rni ng  a pap er,  exhib it A, which said the  In te rior 's Office of Coal Res earc h would spend an est imated $79 m illion in fiscal 1974. Th e Burea u o f Mines and the  six ene rgy  centers, a to ta l of $16 m illion,  and  unde rgroun d tran smiss ion R. & D., $1 mill ion. Is  th at  appro xim ate ly corr ect?
Mr.  W hitaker. T ha t is exac tly correct.  An d the personnel  on those are  5 people  in  the Office of Coal Research, 728 in the  Burea u in the 6 en ergy centers,  inc lud ing  th e synth ane pl an t, and 5 in  undergr ound  transm iss ion  research and  dev elopment.
Ch air ma n H olifield. You said  five peop le? That  is a very modest  number.
Mr. W hita ker . Yes;  i t is a ve ry modes t pr ogram .
Chairma n H olifield. It  cer tai nly  is.
Mr. W hita ker . W ell,  it is con tracted out. It  is $1 m illion bu t still  it is a modest pr ogram .
Ch air ma n H olifield. Contract ed wi th pr ivate industry?Mr. W hitake r. Yes , sir.
Ch airma n H olifield . Any fu rthe r questions? Mr. Fuqua?
Mr. F uqua. I do n’t have any  ques tions . I rea d the  sta tem ent  of Mr . W hi take r an d apprec iat e his  supp or t of  the  bill.
Mr. W hitaker. Th an k you ve ry m uch.
Ch air ma n H olifield . Mr. Wydler?

UNDERGROUND POWER TRANSMISSION

Mr. W ydler. Can  you tell me wh at unde rgroun d power tra nsm ission  R. & I), means?
Mr. W hita ker . I will ask Mr.  Gouse to give  a specific answer  to that . One of  th e big  problems o f th is country  is we h ave  the  esthe tics  of so m any pow erlines  all over  the  cou ntry. We  es timate  fo r exam ple th at  by the ye ar  2000 with our pl an t requir ement s and  there is some question about t he  dem and  we could use 3 m illion more  acre s j us t for powerlines. Tha t is the  size of Connec ticu t. So there  is a gr ea t deal,  well no t a grea t deal but  a very  mod est am ount at  th is  po int  of  research going on to lea rn how to inexpensiv ely tra ns mit pow er un de rground .
Mr. W ydler. You use lan d fo r pow er transm iss ion  wh eth er you bu ild  the  lines up in the ai r or  un de r the  gro und. You stil l have  to have an easement or  som ething to pu t it  i n don’t you ?
Mr. W hitaker. I  am not su re, th at  is p erha ps  tru e. You would need an easem ent to st ar t with. Le t's  he ar  fro m Mr.  Gouse.
Mr. Gouse. Y ou need an easement  bu t general ly speak ing  it  would be like  pipe lines. Lik e the lan d above  the un de rgroun d tran smission  would stil l be use ful fo r graz ing or  would be esthet ica lly  pleasing whereas the overhead  transm iss ion  line s no lon ger  are  so /
One o f the  o the r problem s is a s ou r to ta l ene rgy  needs  are  g row ing  the  kin ds of transm iss ion  lines  one ha s t o build  overhea d to ca rry  the load s hav e to ge t h ighe r and wider in orde r to  avoid  und esi rab le effects on the  g rou nd unde r them and the y are  going  to be visib le fo r longer  and longer distances.
Mr.  W ydler. We ll, maybe I  don’t un de rst an d bu t it  seems to  mo wh at you are  say ing  is th at  in effect th is is an esthet ic con side ration.  Is  th at  ri gh t ?
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Mr. Gouse. On ly pa rtly. The new high er  vol tage  overhea d tr an s
miss ion lines a re now g en erati ng  electric Helds on the surface  of such a 
na ture  t ha t the y are  caus ing  m eta llic  objects to cha rge  themse lves  an d 
fo r peop le to get shocked i f they live in the  ne ighborhoo d o f these.

W ha t it  is tel lin g us is we have reached about the tech nologic al 
lim it fo r ove rhea d t ran smiss ion  w here  we are now in terms  of  the peo 
ple bein g able to  use th e land close by them  on the ground.

So the re is anoth er im po rta nt  dr iv ing force fo r us to underst and 
how to pu t these  lines below the gro un d at a reasonable cost. Now m ost 
of these researc h moneys th at  are invo lved  in the  De pa rtm en t of the 
In te rior  is cost sha red  by ind us try . In  fac t, we ge t 60 cents fo r every 
40 cents we pu t in. So th at  when we pu t in $400,000 th ere  is ano the r 
$600,000 imp lied  on jo int ly support ed  act ivit ies.  And  th at  pro gra m 
is gro wing  fa ir ly  ra pid ly.

Mr.  W ydler. I  yie ld to  the  chairman.
Ch air ma n H olifield . A few yea rs ago we had the  problem  of a 

hig h-v oltage  line , I believe it  was 275 k ilov olts  from P.G . & E. to the  
St an fo rd  linear accelerator . Th is line had to go th roug h th is  lit tle  
city  nea rby , Woo dside , and  it gave  us quite a bi t of opposit ion . The 
ove rhea d l ines, a s I  r emember, were very m uch cheape r th an  th e u nd er 
ground  lines. I t  seems th at  to place  th at  same voltag e underg roun d you 
had to pu t it  in a pip e and have the  t ra ns m itt in g wir e inside the  pipe  
and oil all aro und it at  275 po unds per squar e inch  p ressure to take the  
he at  off of t hat  line. A nd, as  I remember, it  cos t so methin g l ike $1 mil
lion,  or  maybe more,  a mile. The ove rhead transm iss ion  cos t was 
maybe one-fifth of th at  for the  dis tance involved . Does th at  sound 
abo ut r ight  ?

Mr. Gouse. Yes, it  is, and th at  is why  the rese arch effo rt on the  
unde rgroun d transm iss ion  cables  is go ing  on to see wh at can be done  
to b rin g th at  cost down.

Ch air ma n H olifield. The cost is alm ost  proh ibi tiv e undergr ound , 
when you compute the cost. Also,  if  the pre ssu re of th at  oil goes off 
fo r even a shor t tim e, the transm iss ion  lines will  me lt inside of  the  
pipe . So you 've got the  ha za rd  of melt ing  and the  disru pt ion of 
supply by me lting  lines,  as well as the tremendous cost to go un de r
gro und. Most  of  the subdivisions now a re pu tt in g the  low -vol tage  line s 
undergr ound. Wh en it comes to th is heavy voltag e line,  you’ve got a 
rea l problem  fro m the sta nd po int of re lia bi lit y and fro m the  stan d
po int  of the  cost, as I un de rst and it.

Mr. Gouse. R ight .
Ch air ma n H olifield . I s th at  abo ut righ t?
Mr. Gouse. Tha t is rig ht . Tha t is why we need to find out  more 

abo ut how to do it  b ette r.
Mr. W ydler. Th an k you.
Ch air ma n H olifield. M r. Mall ary ?

COAL EXTR ACTION TECHNOLOGY

Mr.  Mallary. J ust  let me pursu e one question a lit tle  fu rth er . We 
were ta lk ing ea rli er  abo ut the sp lit  betw een the De pa rtm en t of  the  
In te rior  and  the ERDA wi th rega rd  to  coal extractive  tech nolo gy. I 
know you defined th is  somewh at more  fo r Mr. Ho rto n th is  mo rni ng

25 -1 0S —  74------12
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and we discussed th is with Mr. Ash th is mo rni ng  also. Mr. Ash  said  
th at  he thou gh t a lit tle  du pli ca tio n was des irab le in basic  scient ific 
researc h bu t th at  when  we get  to appli cat ion s, dupli ca tio n was un 
desirab le. An d I  ga ther  your  sta tem ent was th at  a lit tle  dupli ca tion 
in ex tracti ve  te chnolog y research would  not be u ndesi rab le eith er?

Mr. W hita ker . Yes. I  th in k my sta tem ent and Roy  As h’s are 
compatible.  Is  th at  your  question?

Mr. Mallary. Wel l, do you feel th at  w hat you are  do ing  is basic  r e
search in the  sense t ha t Mr.  Ash was re fe rr in g to it  th is mo rni ng  ?

Mr. W hitaker. Yes. The m ore exo tic ha rdwa re—t he  far-o ut  fu ture  
typ e of  R. & D. and ex tra cti on —wo uld go to ER DA . And  the more  
near- term ha rdware would go to In te rior  because In te rior  is more  
tied into the wh at are  we going to do tom orrow typ e problems than  
the  wh at a re we going to do in th e ye ar  2000 problem.

Mr. M allary. The  basic  pro blem that  I  th ink we hav e h ad  expressed 
to us about th is  is t hat  if  ex tractive  tech nology  resea rch  re mains  in the 
In te rior , it will  no t be emph asized qu ite  as m uc h; there would not be 
quite the same allo cat ion  of  resources to th at  kin d of  researc h th at  
the re may be wi th ER DA . An d ce rta inly  the his tor y of  t he  pa st  has 
ind ica ted  that  there h as no t been very mu ch p rio rit y given .

Mr. W hitaker. I  th ink , sha ll we say, we have pu t o ur  money where  
our mouth is.

We h ave  gone f rom  $0.5 million in fiscal y ear 1973 to  $7.5 mil lion  in 
fiscal y ear 1974 fo r research . And, as I ind ica ted , I speculate th at  we 
will go much fu rthe r than  th at  depending  on decis ions made in the  
fiscal year  1975 cycle, wh ich b egins th e $2 bi llio n-a -ye ar cycle .

Mr. M allary. You don’t see any pr oblem here, any  lack  of emph asis  
or  wh at ?

Mr. W hitaker. Oh, yes, I  th in k we do need  a lot  more knowledge  
in ex tractive  tech nolo gy fo r coal. I mean it  is the  obvious th in g in 
fro nt  o f us, a fa ct  th at  coal is a  resource , it  is  he re, it is here now and  
we do h ave  th e t echnolo gy problem  o f ge tti ng  the su lfur  o ut of it  and  
cleaning it  up  fo r th e a ir.  And  we have the  socia l and scienti fic p roblem 
of deep min ing . I t  has  become an  un at tra ct ive th in g to  do in  an inc rea s
ing ly aff luent socie ty.

shale oil development

Mr. Mallary. One oth er rel ate d question and th at  is you have a 
pilot sha le oil pl an t th at  has  been un de r the De pa rtm en t of the  In 
ter ior . Will  th at  research  in sha le oil dev elop ment be tran sfer re d to 
ER DA ?

Mr. W hitake r. Sha le oil R. & D. w ill be tra ns fe rred  to  E RD A.  T his  
is pr im ar ily  in the  t echnolo gy are a as opposed  to the manag ement  of 
the  public  lan ds and the  minin g plan  rel ate d to th is proto type  shale 
oil rele asing pro gra m which will  rem ain  in the In te rio r. That  is the ' 
one the Secre tary announced th is mo rning th at  I re fe rre d to in mv 
test imo ny.

Mr.  Mallary. Th an k you very much . Th at  is all,  Mr. Chairman.
Ch airma n H olifield. M r. Bagle y testi fied  th at  there  was some co

opera tive wor k going on between indu str y and the  D epar tm en t of the
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Interior in certain kinds of research and development. Could you give 
us an illustration of the programs involved ?

Mr. Wiiitaker. Well, I will ask Mr. Gouse to amplify  on our re
marks. For example there is research between the American Gas 
Association and the Department of the Inte rior  on cost sharing  for 
coal gasification programs. That  has been going on for several years. 
There is a whole field of these kinds of programs.

Bill?
Mr. Gouse. Y es.
Chairman H olifield. Was that a demonstration plant ?
Mr. Gouse. No, I would say it is at the pilot plant stage.
Chairman II olifield. The what ?
Mr. Gouse. The pilot plant. Tha t is somewhere between one-tenth 

to one-hundredth the size of a commercial installation. It  is bigger 
than  what a laboratory device is, but it is not really a commercial 
operation.

Most of our larger-scale operations involve pilot plants. Those 
entered into, say, in the last 2 years or so require the order of one-third 
partic ipation by private interests.

We put up two-thirds of the  dollars and they put  up one-third.
Chairman I Iolifield. But judging from the number of dollars you 

attained, there hasn’t been any enthusiastic partic ipation on the part 
of priva te industry ?

Mr. Gouse. I think  this  year you will find tha t will change because 
now it is no longer a secret that we have a problem whereas 2 years 
ago we had some people convincing people.

Chairman Holifield. You think  the urgency will push them 
forward ?

Mr. Gouse. Oh, yes. It  is absolutely unbelievable as to who is coming 
in to talk with us.

Chairman II olifield. Can you give me an example of just exactly 
what kind of research and development work these six energy centers 
that  will be transferred  over, will do ?

Mr. Wiiitaker. Making gas out of coal, coal gasification; making 
oil products out of coal, coal liquefaction; various kinds of combus
tion research. This would be their  primary functions of these six 
energy centers and also one additional thing, developing better  meth
ods to recover oil and gas from existing fields in an economical way. 
That  for example is what the Bartlesville, Okla., laboratory primar ily 
does.

Chairman Holifield. At what point would these six energy centers 
move into practical application ?

Mr. Whitaker. Well, I don’t think  I understand your question.
Chairman Holifield. Let’s assume that they develop a new method 

of making synthetic gas ?
Mr. W iiitaker. If  we do it, we will go r igh t from ERD A then to 

industry  and out of the Government forever, I  hope. I d idn’t mean tha t 
to be a coy answer but that is my belief.

Chairman Holifield. Now with your other  17 centers, what kind of 
work are they doing ? I am still not clear.

Mr. W iiitaker. Prim arily  hard rock mining research, mining ex
cavation research.
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Chairman H olifield. That is actually using mechanical devices?
Mr. Whitaker. That  is right.
Chairman H olifield. Devices that  you have developed into the test 

stage, is that right ?
Mr. Whitaker. Tha t is correct. That is right.
Chairman H olifield. And you are doing some of that now ?
Mr. W hitaker. Oh, yes, a g reat deal of it. Tha t is wha t the 17 re

maining laboratories are doing.
Chairman Holifield. And is tha t all related to health and safety?
Mr. Whitaker. Oh, no.
Chairman H olifield. Is the work they are doing all related to health 

or safety, or is it for improving the extractive process ?
Mr. Whitaker. Yes. The bulk of those, as I said, it is approximately 

$14 million of which $10 million or $11 million you could call gener
ally lumped under extractive research either for coal mining research 
or hard rock mining research.

Chairman Holifield. Give us a memorandum th at  would lay  this 
out on a center-by-center basis, as to what  they are doing and whether 
they are actually te sting pilot machinery or pi lot devices or processes, 
and so forth,  it would be helpful to us.

Mr. Whitaker. Yes, we will. As I briefly referred to it, we will 
give you a description. I f there  is a judgment factor as to how descrip
tive it should be we will make i t reasonably complete but you could 
go on and on forever-----

Chairman Holifield. Oh, no, I want it small enough to be read and 
understandable, so tha t we can have it for our records. [See p. 170.]

Mr. Whitaker. Well, we will try to limit it to three or four pages.

OFFSHORE OIL TECHNOLOGY

Mr. Wydler. Mr. Chairman, there is some research I  am interested 
in. W hat are you doing in the  Interior  Department or any other de
partment to your knowledge on the techniques of offshore oil drill ing? 
What research is being done in that  field at the present time?

I don’t mean from the point of view of exploitation so much as from 
the point of view of safety to the environment.

Mr. W hitaker. Yes. Well, first of all we have two strategies. One 
is research and the other is enforcement of offshore dr illing require
ments.

With  regard to research, I can't give you a detailed breakdown. 
T can supply tha t for the record. Off the top of mv head T do recall, 
for example, that we have a study contracted with NASA going on 
right  now on safety in the more hostile environment’s area where 
NASA is very expert. The safety report has improved rather dramat 
ically over the last several years.

I can also give you the figures on that. There are more programs. 
Perhaps Bill can recall them.

Mr. Gouse. No: but we can get  them.
Mr. Whitaker. We will submit a more detailed report for the record.
Mr. Wydler. I would like that, particularly  as to what NASA would 

have to do with  offshore drill ing.
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[The inf orma tio n ref erred to fol low s:]
The Department is not engaged in resea rch on offshore oil and gas dril ling  

rela ting  to safe ty or protection of the environment. It  moni tors safe ty act ivi ties  
and may, from time to time, make research recommendations to others . The 
Depa rtment has  no contrac t in this  area with  NASA.

Mr. W hita ker . The y gene ral ly have a very  good ca pabil ity  in wo rk
ing  in hos tile  en viro nments, th at  is, fal lout  f rom  t he ir  space pro gra m.  
An d we a ctu ally have a c on tra ct wi th NA SA  that  we think  as  good o r 
be tte r th an  any  c ontract we could get  w ith  p riv ate indu str y to help us 
on safe ty in oil wells. Fo r example, we go t a ve ry sm all prog ram  ad mit
ted ly going on, on com ple ting  wells sub surface, subocean sur fac e. 
In du str y,  of  course, has a v ery larg e p rogram  goin g on in t ha t respect. 
I  can foresee the day , fo r exam ple,  th at  we could get away from the  
problem  of ju st  an e sthe tic problem  o f ha vin g oil fields s tickin g up  in 
near  shore env ironments where you can  see t hem , bu t when we could  
go throug h th at  stag e, fo r exam ple, to anoth er.  An d when  we go 
th roug h th at  sta ge,  the re will pro bab ly be some risk because as you get 
used to th at  tech nolo gy, the re will  pro bably  be g reater  en vironmenta l 
risks.

Mr. W ydler. But  wh at I am ta lk in g about, of course, is why  we 
do n't  o r could n't  have a workable met hod  o f ju st  s top pin g the  flow of 
oil in these p ipes at a low enough level so t hat  if  there rea lly  was a p rob
lem of some sort  in th e equ ipm ent,  th at  th ere  wo uld be a turnoff valve. 
Tha t is wh at we are  rea lly  ta lk ing about, a tur no ff valve th at  would 
rea lly  work. W e know  the y have them, bu t the y d on ’t wo rk, a pp aren tly .

Mr. W hitaker. We ll, the re was a celebra ted  case, and  I  don 't reca ll 
the  oil company, bu t ra th er  heavy ines were slapped on them by the  
De pa rtm en t of Justi ce  in the  gu coast because the y did  not have  
th ei r ex ist ing  storm chokes in.

Mr. W ydler. The y did  not hay what?
Mr. W hitaker. S torm chokes. Th is  is  a  pre ssu re valve which au to

ma tically tu rn s on if  you have any  dras tic  change  in pressu re which 
is the  firs t signal  of  troub le in the  hy drau lic  system of  dr il ling  any  
well. I t  is prop er ly  re ferre d to as a blo wout. T hat  stops it.

Mr. W ydler. I would  like,  fo r the  record , an answer . Do I un de rst and 
th at  In te rior , the n, is th e De pa rtm en t th at  is doing  w hatev er is b eing 
done  in th is field ?

Mr. W hitak er. Yes ; on saf ety  and env iron ment.
Mr. W ydler. W ell,  by safet y I  am ta lk in g about safet y to the  e nvi

ronmen t. I don’t know what you mean by saf ety , though. You are  no t 
ta lk ing abo ut saf ety  to  th e wor kers, are you?

Mr. W hitaker. No ; I am ta lk ing about researc h on sa fe r way s to  
dr ill  offshore oil wells so that  there wil l be less  chance of  env ironm ental 
damage.

Mr. W ydler. Cou ld I have  th at  rep or t as complete as I  can get  it ?
Mr. W hitaker. Yes, sir.
Mr. W ydler. Mr . Chairm an, I  would like th at .
Th an k you.
| See De pa rtm en t of In te rio r subm ission at top  of  th is page.]
Chairma n H olifield . Mr. F uqua?
Mr. F uqua. Ju st  one question fol low ing  up wh at Mr. W yd ler was 

say ing. The ques tion  of offshore dr ill in g—specifi cally in the  Gul f of
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Mexico—is ra th er  con trov ers ial now in the  State  of Fl or id a and  dir ectly  affec ts my congres sional distr ict . The oil deposit s in the Gu lf of Mexico could  serve  as str ate gic reserves to be tapp ed  fo r na tional defense purposes or othe r emergency situ atio ns.  I  am worried  abo ut the in tegr ity  of our environment and the  de va sta tin g imp act  which an  oil spi ll would  have  on our beaches and seafo od ind ust ry.  My questio n, how ever , is t h is : W ha t rese arch do you  ha ve ongoing and are  you p lann ing to  upgra de  th at  research in ER DA ?
Mr. W iiit aker . R ight  now we a re do ing  o ur env ironmental imp act  sta tem ent  analyses, which has  t o be done pre ced ing  t ha t sale th at  you ref erred to  off the  coast  of Fl or id a I  believe. Tha t includes, for example, researc h on such it ems as ocean c urr en ts,  tem perat ure s of w ater , env ironm ental conditions  on the ocean floor as to wh eth er it  is, you know, eas ily  dr illa ble , wh eth er the platfo rm s are  eas ily  mountable in the re. Also,  the re  is some assessmen t of the ty pe  of rocks fr om  seismic work which we migh t go th roug h pa rti cu la rly if  we go tho ugh the situa tion we wen t th roug h in Sa nt a Bar ba ra  where we ac tua lly  had a breach  in the  rock  that, created th at  spillo ff. In  addit ion , in concert wi th the  En vironm en tal  Prote cti on  A gency, we a re going to continue to  monito r t hat  area beyond the po int which we have in  the past which sim ply  says  to do wha t work th at  has  to be done to complete  the environmenta l impac t sta tem ent . So we a re go ing  to keep going  as  we exp lore  th at  area.
Mr. F uqua. I  wi ll no t dwell on t hat  sub ject . T would ce rta inly  hope, however, th at  you have  a gr ea te r technica l competence and environmenta l con trols before dr ill ing begins . But  I  am concerned about the fut ure. Are we goi r to have  in  E RDA th e mean s w here by the  ty pe  of research  th at  Mr. \\y dler  was re fe rr in g to can be accompl ished?Mr. W iiit aker . /e ll,  let  me th in k t hat  thr ou gh . I  th ink the  research for offshore dr ill i.i g tech nology  so to speak will con tinu e to remain in the  Departm ent o f the  In te rio r.
Mr. F uqua. Are  you  plan ning  to increase your rese arch effort in those  area s ?
Mr. W iiit ak er . Well,  fo r examp le, r ig ht  now we a re looking  at—and I don ’t wa nt to be co mmitted  t o t he  cos ts because the y haven’t worked the  program  ou t yet —bu t when  I  made the  sta tem ent to you  we are look ing fo r an ongoing research  prog ram in the  a rea , I  m ean t we a re going to be com mittin g pro bably  somewhere in the  order of  $100,000 to $300,000 to  t hat  study.  An d the  En vironm en tal  Prote cti on  Agency will also be m aking  a financia l contr ibuti on  to it.
Mr. F uqua. I  can  visualize a conflict between our needs fo r energy and  E P A ’s reg ula tions  preclud ing  the act ivi ty.
Mr. W iiit aker . W ell,  I am used to being  there. I  have been the re before.
Mr. F uqua. S o I  think  we certa inl y sho uld  exert some e ffor t in th is are a to  imp rove th e technolog y of offshore dril lin g.Mr.  W iiit aker. We  w ent forw ard with the pos ition whe re we t rie d and rea lly  tri ed  on th is and  came to the  j ud gm en t we should n’t do it,  th at  is, look at  subm ersible dr ill in g tech nology  in th is area.As you know we h ave  conflic ts in there between defense uti liz ati on  and  o the r uti lization .
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Mr. F uqua. Yes.
Mr. W iiit aker. A nd  we rea lly  tr y  to come up wi th the  possibili ty 

of  sub sur face com pletion  the re,  bu t when we assessed the  tech nolo gy 
in indu str y and in gove rnm ent  we dec ided it would be e nvironm entally 
less sa fe a t th is s tage.

Mr. F uqua. Than k you.
Ch air ma n H olifield . Air. Moorhead ?

EM PH A SIS  ON  COAL

Mr. Moorhead. Air. Chairma n, tha nk  you.
Air. Secretary , do  you  believe th at  coal rese arch w ill ge t mo re money 

if  we enac t th is b ill tha n i f we don’t ?
Air. W hitake r. Yes; I do. In  19G8 we spent $18 mil lion  on coal 

research both in the Bu rea u of Alines a nd  th e Office of  Coal Research. 
In  1974 we are  spendin g $143.9 mill ion.  Tha t in its el f is a record. I 
don’t know of  how many perce nt th at  is, bu t a reco rd. I  th ink it  is 
go ing  to keep go ing  up  p ar tic ul ar ly  as we ap proa ch  th e d em onstration 
scale, get  in to the  techno logy, as we get  in to pl an t d em onstrations j us t 
like  the do lla rs in nucle ar researc h st ar t to go up  when  you hit  the  
bre eder rea cto r scale.

Air. AIooriiead. B ut  you be lieve you will  get a fa ir  shake under thi s 
bil l wi th the  pe rson nel which wou ld be so l arg ely  nucle ar ori ent ed ?

Air. W hitaker. No ; I  d on’t  th ink it  wi ll be  nu clear orie nted. I th ink 
eve rybody  is tryi ng  v ery  h ar d to make sure there is n ot a dominat ion  
of  nu clear or fossi l, t hat t he re are  hones t to  God t radeof fs he re.

I th in k th at  has been one of the  fundam ental  prob lems because you 
hav e had two bureaus,  two jur isd ict ion s, and fra nk ly , two  dif ferent  
pu lls  on the  Hill  wi th thi s. I  th ink the y are  all com ing tog eth er here  
and it is the  ri gh t th in g to  do.

Air. AIooriiead. T ha t is t he  quest ion I  w anted to ask you because  on 
the exhib it th at  t he  Di rec tor of the  Bu rea u of  t he  Bu dget presented, 
the dolla rs and the people coming into ERDA are  so much  lower in 
coal. I th in k you will  do be tte r too, bu t I ju st  wante d to see if  you 
thou gh t you wou ld do  be tte r ?

Air. W hitake r. Yes, I  do defin itely .
Air. Moorhead. Tha nk  you , Air. Secre tary. Th an k you, Air. 

Chairma n.
Ch air ma n H olifield. Than k you.
I  agree th at we should  pu t th is all  toge ther  where it  can be co

ordin ated  an d c an be looked at,  an d where th e p oss ibil itie s of  im pro ve
me nt can  be seen. You will have i n th is setup an ass istant ad min ist ra 
to r fo r fossi l ene rgy  developm ent,  and  th at  man is on the  same level  as 
the  nuc lea r energ y a dm inist ra tor.

Air. AVhitake r. Th ey  a re  both ass istant  admi nis tra tor s.
Ch air man  H olifield. A nd  th at  doesn’t mean necessa rily  t here will 

be the  sam e money fo r b oth  when t hi s t hi ng  is pu t to gether . How ever , 
you  wi ll have  a s tro ng  voice under an ad min ist ra to r of en ergy re search 
and dev elopment  w ith  a ll of the  means to coordinate a nd to  do t he  job.

An d I th in k th at  the  urg enc y of the need  fo r fuel  in th is Na tion is 
going to  dicta te vig oro us pro gra ms  in the  foss il fue l area, ju st  the
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same as we have had a vigorous program in the nuclear area. There is no alternative tha t I can see to get ting the amount of energy tha t we need, and there is no other source that  I know of in the short range where we can get it except from coal.
Mr. AViiitaker. I believe with you tha t it is true in the  short time frame.

RECOVERABLE OIL

Chairman Holifield. I am talking about an increased domestic source. We just  can’t get much in the way of oil because it is a declining resource. I live in a dis trict, for example, that has three oil fields, and the oil wells which used to make .30 to 40 barrels per day now are making some 15 or 25 barrels a day, because the field is 50 years old and it is depleted, the oil is just not there. I don’t care what you do, I don't think you can get more oil out than  you are getting now.We used it up. This is true in the Long Beach field. It  is true in Bakersfield, and it is true in the W hittie r field, and they are all within 10 to 15 miles of my district.
Mr. Whitaker. I agree that  the oil fields you cite are 1920 discoveries. The Bakersfield I know. Yet our geologists estimate 40 percent of our potentially recoverable resource, and now tha t is probably a geologist’s dream I admit but 40 percent are inner offshore. So we do have a great potential in the Atlantic, in the Gulf of Alaska and in the Mississippi area tha t Congressman Fuqua referred  to, well actually the Florida-Mississ ippi area.
Chairman H olifield. Offshore ?
Most of the terra in has been pretty  well explored within the domestic land mass of the United States though, not including offshore?Mr. Whitaker. Yes, the offshore is important.
Chairman H olifield. In the offshore there is still a lot of exploration. There has been some exploration in the gulf  and the Santa Barbara Channel, which is producing oil.
Mr. Whitaker. But the other 60 percent of the recoverable resources we think are on land, and they are just under basically, to pick an arb itra ry number, 12,000 feet and the reason they haven’t been drilled is because the market mechanism isn’t working. Tha t is why we need natural gas deregulation so bad.
Chairman Holifield. We have an oil well in the Montebello field, for instance, th at is 12,000 feet deep, but it  is very expensive to go that far  down with existing technology.
Mr. Whitaker. But as the price goes up-----
Chairman Holifield. Yes, as the price of gas goes up and the price of gasoline and fuel oil goes up, it will make it more desirable to go tha t deep.
Well, thank you very much for  your presence here today and your endorsement of the bill, Mr. Secretary.
Mr. Whitaker. Thank you, Mr. Chairman.
Chairman Holifield. Our next witness is Mr. John  Love, the Director of the Office of Energy Policy.
We are glad to have you before us again.
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STATEMENT OF JO HN A. LOVE, DIRECTO R, ENE RGY  POLICY OFFIC E;
ACCOMPANIED BY DR. WILLIA M T. McCORMICK, JR ., ASSISTANT
DIRECTOR, ENERGY  POLICY OFF ICE FOR RES EAR CH AND
DEVELOPMENT

Mr. Love. Mr. Chairman, I am glad to be back and I  would like to 
present our appreciation, mine particularly , for the par t tha t you 
played, particularly, and your entire committee, in addressing your
self promptly to this very impor tant action to which, I believe, I am 
the last administ ration witness to address myself.

Mr. W ydler. ^Ir. Chairman, Governor Love, just one question for  
the record.

Could you give us some approximation of what pa rt of your working 
time in the last month has been spent testify ing before congressional 
committees ?

Mr. Love. Well, I would be glad to. I  think if I were to try  to esti
mate it, I would be tempted to exaggerate it. I t may seem longer than 
it really has been, but it has been a good deal of my time, a good 
quarte r of my time, I  believe, that  I have spent on the Hill and I  think 
tha t it has been a necessary part of my position as I  see it  and I am 
pleased to do it to the extent that  I can.

Mr. Wydler. I ask the question only because I think it would serve 
some useful purpose to give the public some idea of what goes into 
any action by the Government. I don’t think people sometimes a p
preciate the amount of time that you have to spend explaining policy 
and programs.

I wonder, do you have any kind of estimate ?
Mr. Love. I think  I have spent perhaps as much as on the order 

of a quarte r of my time testify ing before various committees in this 
body and the Senate.

Chairman I Iolifield. Proceed, please, sir.
Mr. Love. As I say, I am pleased to appear before you today to dis

cuss the important energy organizational legislation before the com
mittee which would provide for the creation of a new Energy  Re
search and Development Adminis tration (ERDA) and a Nuclear 
Energy Commission (NEC) for handling licensing and regulation 
of nuclear energy facilities.

I am the last of several administra tion witnesses to appear before 
you to testify  in support of this important legislation. Mr. Ash and 
Chairman Ray have already described for you, in some detail, the 
various elements of the proposed reorganizat ion and Mr. Whitaker 
was just here, and they have discussed the rationale  behind them. I 
wish only to briefly summarize the  major features and advantages of 
this new legislation and to describe the way in which the proposed 
new energy organization would function, especially in relation to my 
Office, the Energy Policy Office.

RECENT DEVELOPMENTS

As you will recall. I testified before this committee on the 1st of 
August in support of II .R. 9090 which provided for the creation not



182

only  of an En ergy  Res earc h and Dev elopment  Ad minist ra tio n bu t 
also of a De pa rtm en t of En erg y an d Natur al  Resources. Since th at  
time a n um ber  of  events  have caused an even gr ea ter sense of urgency 
rega rd ing the need  for Federal  organiz ati onal machinery capable  of 
rapidly in iti at in g and imple me nting  new and vi tal ly  needed energy 
rese arch an d developm ent p rog ram s.

In  his  October 11 sta tem ent on ene rgy  research and develop men t, 
the Pres iden t firs t sta ted  his goa l of  na tio na l ene rgy  self-sufficiency. 
Ag ain  in his  November 7 nat ion wide te levision message t he  P resid en t 
emp hasi zed the  need to develop a capabi lity fo r energy self-sufficiency 
by 1980, a nd  he call ed upon the  Congres s to ena ct prom pt ly  his  pr o
posal to create  an En ergy  Res earc h and Dev elopme nt Agency to ad 
minis ter  the lon g-rang e R. & D. program s necessary  fo r develop ing  
technolo gies  to insure  self-sufficiency. Th e Pr es iden t ind ica ted  th at  
such an agency wou ld be essentia l fo r prov idi ng  an org aniza tio nal 
focus and m anagem ent  st ructu re  to c onduct  a g rea tly  expan ded  energy  
R. & D. effor t. Thus, it  was wi th th is  new sense of urgency th at  the  
Pres iden t requ ested the  Congress to conside r the  ER D A /N EC  pro
posal  separat ely  from his DEN R organiz ati onal legisla tion . An d I 
would like  to rep eat , Mr. Ch air ma n, I am grea tly  pleased th at  you 
and th is committ ee have moved  so exp edi tiously in  con sidering th is 
modified, str eaml ine d le gislation.

Mr. Chairma n, as you well know, energy  research  and  developmen t 
act ivi ties are  c urrentl y fra gm ented  a mong a n um ber  o f Fe de ral age n
cies. Coord ina tion , pla nn ing an d resource  allo cat ion  fo r Fe de ral en
ergy R. & D. pro gra ms  are,  consequently, difficult and  less th an  op ti
mally perfo rmed.  Thus, th e p rim ary goal  of th e proposed legis lat ion  is 
to imp rove the ove rall  manag ement  of th is R. & D. by con sol ida ting 
the  responsibil ity  at  the  Federal  level.

ORGANIZATIONAL OBJE CTIV ES

Specifically, t he  prop osed leg isla tion would accomplish two  o rg an i
zat ion al object ives: Fi rs t, it  would focus the F ed eral  re spo nsibil ity  f or  
form ula tin g, develop ing,  and  imple me nting  the  pla ns  and pro gra ms  
fo r ene rgy rese arch and  dev elopment ; an d second, it  would cre ate  a 
separat e ind epe ndent Comm ission  to hand le the AEC’s l icensing and  
reg ula tion of  n uclea r faci lities. Th e proposed ERDA organiz ation  is 
bu ilt  u pon  the conside rabl e str en gth and demo nst rated success of the  
Atomic  En ergy  Commission  in conducting R. & D. To th is  is added 
the  fun ctions and pro gra ms  tran sfer re d fro m seve ral othe r Fe de ral  
agencies cu rre nt ly  pe rfo rm ing ene rgy  R. & D., nam ely , th e In terio r 
De partm ent's  fossi l ene rgy  research,  the Na tio na l Science Fo un da 
tio n's  d eve lopment act ivi ties in solar  and geo the rmal ene rgy, and  the 
En vironm en tal  Prote cti on  Agenc y’s prog ram fo r dev eloping tec h
nology to con trol ai r po llu tan ts associated wi th ut ilizing  foss il fuel s 
and its  prog ram  in  ad vanced  au tom otiv e p rop uls ion  systems. Th e com
bin ation  o f these  functio ns and resou rces res ult s in a new ind ependent 
agency wi th bro ad responsibil itie s and au tho rit ies  fo r developing the  
required technolo gies  to insure  the fu tu re  adeq uacy  of  ou r Na tio n’s 
energy supplies.
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Mr. Chairman, I believe the proposal in II.R. 11510 which contains 
elements of the administ ration’s proposed energy organization, along 
with the modifications which you and your committee have recom
mended, is not only bold in its approach but fundamentally sound in its 
structure. It  creates an agency with the  organizational focus, sense of 
mission and balance tha t is needed to urgent ly develop and implement 
technologies to insure the efficient utilization of all our energy re
sources in an environmentally acceptable manner.

I should point out, however, tha t while sound organization is es
sential it is not, by itself, sufficient to provide everything we need to do 
this job. The task will require large amounts of Federal funds and also 
a commitment by the country. In th is regard,  the President has already 
announced a major new initiative by proposing a $10 billion energy 
R. & I), program over the next 5 years.

Let me add I am not at  all sure tha t is still a valid number or ceiling 
in view of the increased sense of urgency. I would, depending upon 
the program which we do indeed identify, I would think  tha t tha t 
need would not be the top limit.

The planning and design of  this massive new effort, have already 
begun under the leadership of Dr. Ray at the Atomic Energy  Com
mission. To bring about these programs, will require the continuing 
support of the Congress for fuftding and passage of this legislation 
to insure an organizational struc ture tha t can properly administer  
these large amounts of new funds.

The other major  element of H.R. 11510 is the creation of  a Nuclear 
Energy  Commission. As you know, there has been concern by many 
that  the Atomic Energy Commission should not exercise a dual role 
of both promoting the development of, and regulat ing the use of, 
nuclear power. Much of this concern, in my opinion, has been un
founded because, fo r several years, nuclear regulatory functions have 
been conducted separately within the Atomic Energy  Commission. 
However, it is now generally agreed tha t to assure full public con
fidence in the safe development of nuclear power, t ha t the regulatory  
functions should be fully independent. Thus, the legislation before 
you also would create a new separate regulatory commission, with its 
own expertise in nuclear matters in order to insure the olderly, safe, 
and environmentally acceptable development of nuclear power.

Mr. Chairman, I believe tha t these organizational proposals are 
vitally impor tant to effectively ca rrying out  the formidable task tha t 
lies ahead of us in the energy area. I  am sure th at with your assistance 
and tha t of the committee's that these new Federal energy agencies can 
come into being in the very near future.

ROLE OF ENERGY POLICY OFFICE

Let me turn now to a very brief discussion of the role of my Office, 
the Energy  Policy Office, and its expected future relationships with 
the Federal agencies tha t would be created by H.R. 11510.

As you know, the President created the Energy Policy Office in the 
Executive Office of the Presiden t by Executive order on June 29, 
1973. At that  time, he named me as Assistant to the President and D i
rector of tha t Office. As Director, I  serve as the admin istration’s chief
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policy officer wi th  respect to ene rgy  mat ters  ancl as the  Pres iden t’s pr incipa l adv iso r concerning those  ma tters.  As  Dir ector,  I  am also responsible for fo rm ulat ing and coordina tin g ene rgy policie s in the  Exe cut ive  Office o f t he Presi dent and in pa rt icul ar , responsibil ity  f or :
Id en tif ying  major  prob lems, both  presen t and prospective, in the  energy a re a ;
Rev iewing ene rgy  policy options,  ma kin g reco mmendations to the  Pres iden t and  mo nitoring  and  imp lem entatio n of appro ved  energy poli cies ; and
In su rin g th at  executive  branch  agencies develop  sho rt- and  long- 

ran ge plans and  pro gra ms  to insure  the av ail ab ili ty  o f adequa te supplies of energy .
Thus,  my resp ons ibil itie s and  those  of the  En ergy  Policy Office l ie pr im ar ily  in the  areas of policy for mu lat ion , coo rdinat ion  and recomm endation. My Office, there fore, is not a line  agen cy and , thu s, has  no dir ec t res ponsibil ity  fo r pro gra m opera tion. It s chief functio n is to provide advice and assis tance  to the Pres iden t on energy ma tte rs and  to oversee the wide r ange  of  re lated  a ctivit ies  of  Federa l agencies.
W ith  th is overv iew of the  fun ctio ns and  respon sib ilit ies  of my Office, the  na ture  of the  fu ture  rel ati on sh ip between the  proposed ER DA and  the  En ergy  Pol icy  Office is clea r. ER DA will have the responsibil ity  fo r dev eloping ene rgy research  and  develop men t policy, plans,  and  pro gra ms . It  will also have  the  responsibili ty fo r conducti ng  these  pro gra ms  and  mo nitoring  th ei r implementa tion. The En erg y Pol icy  Office wi ll provide ER DA with bro ad policy guidan ce in o rder to insu re t ha t ERD A ’s pla ns  an d program s co ncernin g energy 

R. & D. are consistent with the  b roader goal s of overall ene rgy  policy. Thus,  in my role as the  ad min ist ra tio n’s chief  po licy  officer witli respect to energy ma tte rs,  I  will  be provid ing b roa d policy guidanc e to E RD A and  ass isti ng the  Presi dent in his review of  ERD A ’s recom mended research  plans an d p rog ram s.
Fi na lly  with reg ard t o the r ela tionship  of  NEC  to the En ergy  Polic y Office, let me say  only th at  T fu lly  expect NE C to fun ction  as an ind epen den t r egulato ry  body, ha vin g comple te independence a nd a utho rit y as is prope r fo r a r egulato ry  commiss ion.
Mr. Ch airma n, th is  concludes my prepared  sta tem ent . I would be pleased to answer any  ques tions  th at  eit he r you or  members of  the  committee may have concerning IT.R. 11510 o r the  rel ationship of the 

En ergv  Pol icy  Office to the. ene rgy  organiz ations prop osed in th is legisla tion .
Th an k you.

STAT UTE FOR F.PO

Ch air ma n H olifield. Th an k you very much, Mr. Direc tor . We app rec iate very much your  su pport  of  th is  legis lation.  You are in th is ene rgy  field, and  you have  a great  responsi bil ity , and  your advocacy of  this leg isla tion  is ve ry imp or tan t to  us.
You are  aware  th at  the re are pro posal s to make your  Office s ta tu to ry  ?
Mr. TtOve. Yes. T am. M r. C hai rman.
Chairma n H olifield . Of  course, there  is a grea t deal of preced ent  for that . Th is committ ee has in a numb er of ins tances  cha nge d org a-
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nizations created by Executive order into a statutory one. Now what is 
the position of the adminis tration in regard to making your Office 
statutory ra ther  than based on an Executive order?

Mr. Love. We favor tha t action, Mr. Chairman. We favor it for 
many reasons. To begin with it is my understanding of the  s tatutory 
law tha t the operation of the Office, operat ing as it presently does 
from the emergency fund, can only extend until, I believe, next April.  
Second, it seems true that the Office is sufficiently im portant that  it 
does merit statutory recognition and establishment.

Chairman Holifielb. Well now, there has been no request of the 
administra tion for that  to be included in this bill?

Mr. Love. Frankly it did not occur to me, hut we do have a dra ft 
of a proposed bill that I would be very pleased to  submit to  this  com
mittee for your consideration. I hesitate to delay the passage of this 
bill by that  addition but I  would be-----

Chairman Holifielb. Well, 1 hesitate to delay th is bill for any rea 
son, including that  particular reason. But if the adminis tration is in 
earnest about wanting this to be a statutory body, I think we should 
have your bill, with the understanding tha t we would not delay this 
particular  bill.

Mr. Love. All right.
Chairman Holifielb. But we would be glad to consider it.
Mr. Love. Well, we will indeed provide you with a proposed dra ft of 

the bill, Mr. Chairman. I would agree with you tha t it should not 
delay this bill, but I would like to have your  consideration of it.

Chairman H olifielb. Very good. Thank you.
Mr. Horton?
Mr. Horton. Mr. Chairman, I don't have any questions. I would 

just agree with you tha t I think it would be well for us to have a 
bill to give s tatutory author ity to the Office and I am sure we could 
take it up as one of the  first orders of business at the beginning of the 
next session. I thank  you, Governor, for your testimony.

I think it is very helpful to us and to this committee to have your 
personal endorsement of the organization of ERDA. Thank you very 
much.

Mr. Love. Thank you Mr. Horton. I apprecia te that.
Chairman Holifielb. Mr. Moorhead ?

offshore oil

Mr. Moorhead. Thank you, Mr. Chairman. Thank you, Governor, 
for an excellent presentation. I was intrigued by something I think  I  
got from Secretary Whitaker . He said tha t 40 percent of our known 
reserves, our resources, in the  United States, were offshore. When are 
we going to develop and obtain that  oil and what are the roadblocks 
that prevent us from getting it?

Mr. Love. Well, Mr. Moorhead, the effort has been made, first in the 
announcements of the President , to trip le the leasing program on the 
offshore lands, which are of course subject to Federa l Government 
control. Then, I am sure th at the program will have to entail further 
application of tha t leasing program.
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The constraints really are those. For  example, I  believe that  on a 
lease proposal of the  Florida panhandle coast, it was the subject of a 
lawsuit seeking to restrain  the progress of t ha t leasing situation. So 
there are constraints. There are those types of constraints. There are 
other constaints certainly as far  as material is concerned, the avail
ability of the necessary dril ling rigs, and this is true not only offshore 
but onshore, the necessary amounts of pipe and so on. We do intend to 
move ahead as promptly as possible though.

Mr. Moorhead. Thank you very much, Governor. Since our economy 
seems to be so focused on oil for energy, we ought to be thinking about 
tha t until we get our coal resources going and the like.

Mr. Love. I  th ink tha t the Secretary’s testimony was accurate, but I 
would also suggest to you that you listen to some of the independent 
producers who have been involved and would like to be more actively 
involved in the future onshore drilling . I think  if you do that, you 
would find tha t they have great hopes that a la rge percentage of it  is 
still onshore. I hope they are right.

Afr. Moorhead. Thank you. Would ERD A have jurisdiction over 
these offshore or onshore drilling operations ?

Mr. Love. No, as far as the leasing program, for example, the leasing 
program offshore, tha t would still be in the Department of the 
Interior. The research kind of activity which would aid and support 
secondary or tert iary  recovery, or whatever it might be would be in 
ERDA. *

Mr. Moorhead. Including the Administra tor for Environmental 
Protection Research so that we would know that we would have safe 
offshore drilling?

Air. Love. Yes, tha t is right.

DURATION OF ENERGY CRISIS

Mr. Moorhead. You point out in page 1 of your testimony that the 
ERDA is to administer the long-range R. & D. programs. And I  think 
all of us recognize tha t the passage of ERDA wouldn’t  solve our prob
lems this winter. Wha t I would like to ask you, as I think  it is im
portan t tha t the people understand this, the transfer  of ERD A isn't 
something tha t would take effect this winter to benefit the people?

Mr. Love. No; unfortunately it would not have any effect on our 
situation this winter but it certainly does not lessen its importance 
to me because I think it needs to be realized by the people of the 
United States th at this problem of an energy shortage is not simply a 
6-month or a 1-year kind of a problem. I t can be, oh, as short as 5 or 7 
years if we indeed do b ring the sense of urgency necessary, and an 
organization as represented by ERD A is badly needed to begin the 
kinds of solutions that are there and which need to be brought to bear.

Mr. Moorhead. I quite agree. That doesn’t reduce the importance 
of the legislation of course but just so tha t the people don’t expect the 
passage of this legislation to be an immediate panacea, I tossed 
tha t out.

Now what do you see in the short term ? Is the only solution in the 
short term the reducing of demand ?
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SHO RT-TER M ANSWERS

Mr. Love. I  believe th at to be true. The various solutions tha t are 
available to us will take time. There is no one solution. There are a 
series of solutions and we must pursue them all, but each of them will 
have a leadtime. For example the Alaskan pipeline, which will add to 
our production, is probably not going to be on line before 4 years. 
Hopefully, we can speed it up a little  more than that.

You look at the time i t takes to build a major grassroots refinery. It  
is 3 years. The length of time, if you look at it, to b ring in and put 
into the pipeline an offshore well is of considerable time. So the whole 
program of getting coal tha t we are talking about and using it for 
energy, whether it be gasification, liquefaction, or simply the  burning 
of more coal itself in the trad itiona l way, even that  has a long leadtime 
because it entails not only opening up new mines, but the construction 
of railroad  cars and just the entire situation. So i t seems to me the 
likelihood is that for  the next 3 to 5 years there will not be substantial 
increases in domestic energy. Now it may vary somewhat.

Air. Moorhead. So that  would follow tha t reducing demand would 
bo the  only answer for the short term ?

Air. Love. Yes, the only th ing now is to dampen that demand curve 
which has been going up at a very great rate.

Air. Moorhead. And that program of relying prim arily on dampen
ing demand has got to go on for  3 to 5 years in your opinion?

Air. Love. There is one major variable, of course, and tha t is the 
action of the Arab oil-producing nations. If  they  soon would reverse 
their  policy and then commit to increase production, and after the 
international distribut ion system had settled down and absorbed it, 
we conceivably could again depend upon major imports of the product 
from European and other refineries but tha t isn’t about to happen 
soon. And even when it does happen, in my opinion, it will not solve 
the problem in tha t the basic underlying problem was there before 
the Aliddle Eas t war.

GASOLINE SHORTAGE

Air. AIooriiead. Thank you. And then you would see, at least as a 
possibility, gasoline rationing in our future?

Air. Love. Yes, it is a possibility. If  I may take jus t a moment of the 
committee's time to at least describe some of the problems?

We believe in the overall stra tegy for meeting our energy crisis that 
it is going to be necessary to reduce the use of  gasoline from 25 to 30 
percent. Now the various ways that  are available to do that are simply 
voluntary action on the part of the people by the reduction of  speed, 
the following up on the tunin g of cars, the limi tation of trip s you take 
and various mandatory programs, such as the closing of gasoline sta
tions on Sunday. We are hopeful, but we are not really confident, that  
tha t kind of program though will take that percentage out of gasoline 
usage to completely eradicate the problem.

I think  another thing tha t needs to be said is tha t simply cutting  
back on the use of gasoline doesn’t solve the problem. We also must 
make sure tha t th at gasoline that  is cut back goes into the  other  prod-
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nets  th at  we need to sust ain  ou r economy. So we a re m oving in th e area 
of cus hioning the refineries  towa rd  as much emp has is as we can get  
them to give on the pro ductio n of the  mid dle  weigh t and the heavier  res idual oils at  the  expense of gaso line.  The problem is th at  we can decree , unde r the act th at  was passed by th is Congress and signed by 
the  Pres iden t yes terd ay,  we can  throu gh  t hat  a llocation pro gra m simply  decree or  a llo t less gaso line to the  fill ing  sta tions,  and yes we a re star ting  t o do th at , bu t the  ne t resu lt of  th at  would be pro bab ly jus t 
a scramble at  th e gasoline pump s which wou ld not serve any o f us too well, so the problem  th en is to determ ine  how we thus  can  b rin g eq uity  
to th at  distr ibut ion system. And  I th in k rat ioning  is the th in g to be avoided  if  at  all  possible. An d we are  goi ng to mo nitor and hope, 
because  when you st ar t to thi nk  in  deta il abo ut the  problems of ra tio ning,  wh eth er you assig ned it to a ca r or  to the  holder  of  a dr ive r's  license, wh eth er you set up boards to  dete rmine  who needs to dri ve  and  
who does not, th e complexi ties o f th at  thi ng  and th e poss ibil ity o f m aking  it  trul y equ itab le are  trul y as difficult as an ything  I  have  con tem plat ed.

The only th in g to recom mend it  is it  may well be be tte r th an  the  altern atives.
OIL EXPORTS

Mr. Moorhead. Mr. Ch airma n, ju st  one las t quest ion. I  real ize you could rule me ou t of  order because it isn ’t  dir ectly  on th is bill,  bu t I 
would appre cia te the Governor ’s exp lan ati on  o r expre ssion of opinion 
on whether t he  ex port o f U .S. oil -re lated  products  and t he U.S . e xport  of  coal is of  an y serio us effect. An d if  i t h as  any serious effect, wheth er 
you have  enoug h legis lative au thor ity  to  stop  i t i f i t is necessary  ?

Mr. Love. Hi sto ric al ly the  am ount of oil th at  we have exp ort ed is a very sma ll perc enta ge. I have  forgot ten  b ut  i t is s ometh ing  like 1 o r iy 2 per cen t of  our pro duction o r some such  t hin g.  And, muc h of it  is 
spe cia lty pro ducts , coke o r lubr icati ng  oil,  a nd  then  po rtions of it histor ica lly  hav e been exp orted across the bo rder in tra de  wi th  Mexico 
and Canada in pa tte rns th at  pro bably  sho uld n’t be disru pted  in view of th e fa ct  th at we ar e heavily re lying on impo rts.

Somebody j us t said it was 2 per cen t, or, ra ther , t wo -tenth s of a pe rcent. I am s orry . T wo- tenths.
Bu t, nevertheless, rece ntly  there was some di stu rb ing acti ons  in 

Sep tem ber  in which some ca rgoes, no t too many, bu t some cargoes of No. 2 hea tin g oil did  move to the  U ni ted  K ing dom and t o the Ne the rlands and  to  Venezue la.
The allo cat ion  bil l th at  was signed yeste rda y con tain s there in a proh ibi tio n again st exports  unless the Pres iden t affi rmat ively  finds 

th at  they  are  in th e in ter est  of the Natio n. T he  legi sla tive  hist ory makes it clea r th at the pur pose of  th e Congress in taking  th at act ion  was not to di srup t ou r t radi tio na l trad e wi th ou r n eighbo rs in Mexico  a nd Canad a. So we do have the  necessary  tools t o deal with it.
Coal is som eth ing  of a dif ferent  prob lem. I t  m ay become a grea ter 

prob lem.  Some of  th e nat ion s h ave  been very concerned th at  we might move tow ard  e lim ina tion of ex po rti ng  o f coal. We have  not yet  come to that  conclu sion or foun d i t nec essa ry to  date .
Mr. Moorhead. M r. Ch airma n, you  hav e been very  kin d and tol erant . I  apprec iate it .
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Ch air ma n H olifield . Al l rig ht , and I  th in k the inf orma tio n th at  
the Govern or ha s given has been  very  int ere sting .

Mr. W ydler ?
Mr. W ydler. Than k you, Mr . Chai rman.
Gov ernor, I find  in  th is whole  shor t-t erm ene rgy  problem th at my 

grea tes t proble m is  tryi ng  to de termine w ha t the f act s are. Do we rea lly  
know wh at the fac ts are  ? Do we real ly know, fo r example,  how much 
oil we h ave  in the country  and whe re it  is  a nd  who has it?  Ar e those 
fac ts a vai lab le anyw here a t al l ?

Mr.  L ove. We have , throu gh  es tab lishm ent  of an office of dat a a na ly
sis and  colle ction in  t he  D ep ar tm en t o f th e In te rior , been concentra t
ing  to  a  g reat  de al on th e acquis ition o f t he  true  fa cts.  W e have  a very 
rec ent  stu dy , whi ch I  wou ld be glad  to  fu rn ish to the commit tee if  
you would l ike to  have it.

Ch air man  H olifield . We wil l be gla d to  have  it.
Mr.  Love. T hat  g ives  th e ad min ist ra tio n’s bes t es tim ate  of  w ha t th e 

sit ua tio n is.
[The inf orma tio n was ret ain ed  in the subcommitt ee files.]

EXPECTED SHORTFALLS

Mr. Love. T o summ ariz e j us t a few of  th e fac ts,  now, we expec t th at  
measured ag ain st dem and  on the basis  o f if  th ere were  no  shorta ge  o f 
supply,  we expect a sh or tfa ll of 1,400,000 b ar re ls th is  cur rent  q ua rte r 
and abo ut 3i/> m illion ba rre ls s ho rtf all  in  th e f irs t qua rte r of nex t year.

Now th at  s ho rtf al l does not fal l equ ally  on each of  the  p rod uct s.
Cu rre nt ly  the ones o f m ost co ncern a re  the hea vier, the r esidual oils. 

Wh en I  say -we have the  fac ts th at , we a gre e upo n, I wou ld have one 
res erv ation  o r one  cavea t to  th at . W e do no t pr ese ntly have  the amo unt 
of  oil products in secondary s tora ge,  th at  is, how  much in vento ry at  the 
var iou s fac tor ies , how many men  hav e tank s and have sto red  some 
away, and  so on.

Th e s econdary sto rag e we a re  not  confident on, bu t we a re confident 
we know b asical ly the fac ts and we have , based o n those  fac ts, outlin ed 
a broad  line stu dy  of  wh at  mus t be done.

PRESENT OIL SITUATION

Mr. W ydler. Do we know how much oil the oil com pan ies hav e at  
the  presen t time  ?

Mr. Love. Yes; we know wffiat th ei r stocks are and so on bu t the  
secondary  s torage , you know, wh at  th e facto ry  h as in  i ts  ta nk s an d so 
fo rth,  no. We  k now  pr et ty  well wh at th e ut ili tie s have as well  as the 
oil co mpanies  but------

Mr. W ydler. W ell,  the  reason I  raise th is  q uest ion is the Pr es iden t 
has made ce rta in  estimates  in  his  sta tem ent as to  ou r shor tage  of 
energy. An d as I  un de rst and his  figures, he say9 we are  f rom  10 to as 
much as 17 perce nt sho rt. Some  othe r people have come alo ng  and 
immedia tely  said t hat  he is  un de res tim ati ng  it con side rably. Some  peo 
ple  have said wTe are m uch shor ter  th an  th at . And  re all y t hi s does seem 
to me to  be somethin g you cou ld p re tty  well agree on.

I know, fo r example, you can’t know ce rta in  th ings  like how cold 
th e wi nter  is going to  be—and  th at throws a ce rta in  deg ree of  un 
certa in ty  in to it.

25-108—74----- 13
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So I rea lly  find it  difficult  to un de rst and why we can ’t agre e how 
shor t we are  on fuel  a t th is time.

W ha t is causing the  difficulty ?
Mr.  Love. A t least in the  ad minist ra tio n we have agreed  and  T 

would be glad  to sub mit those num bers to the  committee, bu t I th ink  
th at  one of the  problems ear lie r on  caus ing  the  un certa int y was we did  
not know how’ effective the  Arab pro ducin g nati ons’ embargo would be 
and  how serious  th e effect wou ld be;  th at is, how much  we would be 
lim ited in  t he  pro duct flowing throug h othe r countries and refine ries 
and  wh eth er there would be trad eof fs and so on and , fina lly, we have 
determ ined how effective it  ha s been and it  ha s been very effective.

Tha t was one uncer tainty .
As you know, the Li br ar y of Congres s, in pu tt in g tog eth er the  

worst  possible sit ua tio n wi th th e cold er wi nter and so on, did come 
up wi th la rg er  numbers . I  hav e not ha d the chance to examine 
that , bu t I can assu re you th at  we have in the  ad mi nis tra tio n agre ed 
th at  the  num bers th at  we have and th at  I  have gen era lly  quoted are 
the  most acc ura te and are  t he  bes t analy sis  t hat  we can br ing to  it.

Mr. W ydler. We ll, I tell  you this. I th in k th at  you are  going to 
find th at  the Am erican  peop le will  coo perate  pro bab ly be tte r than  
you th ink the y are  going to coopera te in cu tting  down in th ei r use 
of power in gen era l, and  oil in pa rti cu la r, and thi ng s of th is nature.

I can ’t help bu t th ink back  to the mea t shortage  we faced las t sum 
mer. I remember very  cle arly when a lo t of  peop le were  in a sta te 
of  cris is s ay ing  we won’t have any m eat.  A ctu all y in some o f the  coun
ter s in my are a fo r about a week th at  sit ua tio n did  exis t and eve ry
body sort of  s aid  well, I  guess  I  will  hav e to live wi tho ut meat and  I 
will cut back on meat.  Tha t is wh at everybody  did  and  sud den ly we 
fou nd  we had more mea t th an  we cou ld poss ibly  consume.

Now far mers are  com pla ining they  do n’t have a marke t fo r their  
meat and th ings  hav e so rt of  tu rned  aro und. An d I  have a fee ling  
th at  the  pub lic  in gen era l wi ll coo perate to a very gr ea t ex ten t with 
each of them us ing  a lit tle  less ene rgy . I  th ink you are  go ing  to find 
the  sit ua tio n won ’t  be qui te as bad as we th in k it will  be.

Mr. Love. I  have every confidence th at the peop le are aware  of 
the  problem  and will coopera te and wa nt  to  do  the ir  p ar t and share. I 
have only  one rese rvation .

I t becomes ou r obl iga tion  at the gov ern me nta l level to make sure  
th at , to the exten t we can, the  problem s are  solved equitably and 
equally . But  I  feel if  the y don’t then  the backing of the  people is ap t to  de ter iorate .

GASOLINE EXCISE TAX

Mr. W ydler. J ust  one person al comment, Mr. Ch airma n, and the n 
I  will  be done. There  have been various ways suggested bv var iou s 
peop le on how we should  hand le the  short age of  gaso line.  An d I 
th ink trut hf ul ly  th at  the  worst al ter na tiv e T have he ard—a ltho ugh 
it may  work be tte r than  any  of the  oth ers  b ut  any way the  worst pos
sible solu tion  would be the enormous excise tax th at  has been pro
posed as one pos sibility.

I t would be, I  th ink , accepted  by  th e publi c w ith  ill grace and ri ght
fu lly  so. An d I  hope to God th at you  do awa y wi th th at  pa rt  of
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vour  pla nn ing , if  it is par t of your  planning , at  the  ea rlie st possib le 
stag e.

Mr. Love. We ll, I would resp ond  ju st  very brie fly by say ing  th at  
there i s no way that  we can impose a tax, i f a t ax  is go ing  to be imposed, 
because it is go ing  to  have to move th roug h the C ongress  of the  Un ited 
State s star ting  in th is  body.  I  t end to  g et the imp ression th at  t he re is 
no t grea t su pp or t fo r such  a  ta x in the  Congress  o f the  U ni ted  S tates.

Ch air ma n H olifield. I  wa nt to make  a per son al pledge  t hat  I wil l 
vote  ag ain st that . I will  be wi th Mr. W yd ler on th at  propos ition. Mr. 
Mall ary  ?

EN ER GY  PR IO RI TI ES

Mr. Mallary. J ust  one ques tion,  Gov ernor. One  c oncern expressed 
by some peop le here about ER DA , which uses as its  core elem ent the  
Ato mic En ergy  Commission, is th at  there may no t be ade qua te con
centr ati on  on the deve lopmen t of o ur fossil ene rgy  resources.

Ina smuch as you will  be prov idi ng  poli cy guidan ce fo r ERDA as 
th e Pr es iden t's  policy maker  in the  ene rgy  field, wou ld you wa nt  to 
comment as to  yo ur  own feelings  w ith  reg ard to the pr ior ities  of  fossil 
ene rgy  research  ?

Mr. Love. I have no fear  th at  th is prog ram , th at  the  str uc ture  of 
ER DA, would sp lit  one are a of researc h and dev elopment  at  the ex
pense of the  other. I  have the  s tro ng  bel ief,  No. 1, t hat  we are  going 
to need all  of the  com ponent pa rts  to  solve th is  prob lem. I have the 
str on g bel ief th at  the Congres s of the Uni ted States  is going  to ap 
pr op riate sufficient fun ds  fo r the kin d of  massive  R. & D. prog ram  
th at  I  envision. I th ink it is goin g to  mean more money fo r all aspects 
wh eth er it be nu cl ea r; ce rta inly  the coal which  is the grea t hope fo r 
the middle ter m wou ld be given enough  money ; and geo the rmal,  
solar—ju st  the  en tir e ran ge  I  th in k is go ing  t o be ade qua tely  fun ded 
in t he ER DA program s.

Mr.  Mallary. I tho ug h it  was wo rthwh ile  ge tting  t hat  on the  rec 
ord because I  suspect there m ay be those  even i n y ou r home St ate who 
are  not enthus ed about fu rthe r explo rat ion  of coal and oil shale .

Th an k you, M r. Ch airma n.
Ch air ma n H olifield. Th an k you. Mr.  Robac k has a ques tion.

ASS UM PT IO NS OF  SE L F-S U FFIC IE N C Y

Mr. Roback. Gove rno r Love, the c oncept of  nat iona l self-sufficiency 
ha s been advance d. In  pend ing  leg islation there  is a decla rat ion  of  a 
10-year goal of na tio na l self-sufficiency. T he  P re side nt  has s aid  t hat i t 
sho uld  be achieved by 1980. Tha t would be 7 years. Some m onths ago 
you  pe rm itted  yours elf  to say  th at  poss ibly  it  could be achieved  in 3 
to 5 years. Ha s any one  staffed out the  ass um ptions on na tio na l self-  
sufficiency by 1980 ?

Air. L ove. N o ; I  don’t  believe th ey  have. An d as a m at te r o f s trai gh t 
fac t, it  seems to me th at  to do so we are  f irs t go ing  to  hav e to  d isce rn 
exact ly wh at we mean by the  cap aci ty fo r str ate gic self-sufficiency. 
That  is, I  do no t th in k th at  i t is necessa rily  to  the  best in ter es t of  th e 
Un ite d State s t o no t i mpo rt any  petr oleum p rod uct s. We  simp ly wa nt  
the cap aci ty if  we can achieve it  to be able  to move wi thou t undue 
relia nce .
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So, first the definitions have to be established.As far  as mapping out the actual strategy,  I do have, through my chairmansh ip of the Energy Policy Committee, a membership which includes most of the Cabinet members. We have launched a program— and we will meet tomorrow incidentally—the concept of which is the institution of a good many interdepartmental task forces within a timeframe in this case of 1980.
We intend to go over with some arbitrariness  perhaps, nevertheless within that timeframe, things like, for example, do we have to get out of coal in order to have it play its pa rt? And for example, in order to do that,  what do we have to do within the timeframe of this  year, next year and what are the constraints, whether they be manpower, material, statutory, funding, or whatever it may be?And we intend to have that as quickly as we can and we will of course be bringing that  report to the attention  of the Congress. And I think tha t is our approach toward approaching the strategy for self-sufficiency.Chairman Holifieud. The idea of setting a goal of 1980,1 approve of very much. I have some reservations as to whether we will be able to make it, unless we really take it out of the demand.Mr. Love. Yes.

TRADEOFFS IX  ENERGY  AND EN VIR ON ME NT

Chairman II oltfield. The short-range increase in energy, barring the imports, is in coal as I see it.
And the  utiliza tion of coal under present technology and the standards of air  contamination set by the EPA are so stringent tha t in many parts  of the country, particular ly in the cities, you can’t use it.Now, we haven 't been able to use coal in California  for many years because of the smog conditions, particular ly in southern California. But there are plenty of  areas where you do not have this  temperature inversion that we have in Los Angeles County, and coal can be burned. Now it  doesn’t make any sense to say tha t the ambient quality of ai r everywhere should not be affected, if  you’ve got air tha t is affected, let us say, with 10 percent of pollutions, and that  is puttin g i t p retty  high, you natu rally have to consider tha t 10 percent. Bu t if you’ve got air somewhere else that is only affected half  of 1 percent, you can relax the standard somewhat.
I am think ing of a specific case now. I  am thinking of the utilities in southern California tha t built a tremendous coal-burning plant  in Utah, which is called the Four Corners Coal Plant . You know where it is, you probably have been there.
As I  understand it, there is desert downwind from the p lant and it  is scarcely populated. Now to say you can’t increase the pollutants  by 1 or 2 percent in that type of an area by burning  coal and then transmitting the clean electricity to the 10 million people in southern California; well, it  jus t doesn’t take into consideration the urgency of our needs in view of the curtailment of imports of oil. I t just doesn’t make any sense.
\  ou can have tha t ai r very pure  out there at F our Corners, and you can have bellies empty in Los Angeles, people who can’t get to  work because they don t have the fuel to put in their automobiles. And you
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can  stop the  pl an ts  t hat  are  g iv ing them emp loyment in Los Angeles  
by cu rtai lin g the  e lec tric ity  to run those  pla nts, but th at  doesn't  make 
any sense.

An d so th is th in g has  go t to be looked  at,  in my opinion, both by 
the  Congress and the  ad mi nis tra tio n wi th a new evalu ation  of  the  
sit ua tio n that, we face. An d I am not  sa yin g t hat  the re should  be a p er 
manent lif ting  o f some of these s tan da rds, bu t I am sayin g th at  the re 
has got t o be some flex ibil ity in some of these sta nd ards  in some areas 
of  the cou ntry, so th at  we can keep up  our employment  as much as 
we can.

They are  alr eady  pred ic tin g 8 p erc ent unemployment. An d I  have 
3,500 men laid off in an automobile  man ufac turin g pl an t in my di s
tr ic t. Tha t happene d las t week when I  was at  home. Now 3,500 men 
ou t of work affects  3,500 fam ilie s righ t now, before  Chris tmast ime. 
They are  going on unemployment  insurance.

We  can  get  int o a depress ion qui cke r th an  a lot  of  people realize  
unless  we use commonsense du rin g th is tim e of  urgency. I f  a ma n is 
th ir st in g to death  be will dr ink di rty wa ter when  he can ’t ge t clean 
water . Well, I have  been b reathing  conta minated  a ir  in  s outhe rn Ca li
fo rn ia  fo r about 50 ye ars  now and  T am stil l going  s trong . But  I  had 
a fu ll s tomach most of  the time,  you see.

Mr. Love. Th at  helps.
Ch air ma n H oltfield. And I  wou ld ra th er  bre ath e a lit tle smog  

th an  no t have any jo b and not have any food.
Mr. L ove. I  wou ld only  add to th at , Mr.  Ch air man—I  ce rta inly  

agree wi th what you say— I would only  add to th at  th at  we need  to  
dir ec t ou r at ten tio n to  thi s, and I  don’t know th at  I ’ve got the exac t 
language , b ut  th e fa ir ly  r ecen t cou rt decis ion th at  p rov ided th at  th ere  
could be no subs tan tia l degra da tion. Th is is not re la tin g to am bie nt 
sta nd ards  a t a ll. b ut  i f y ou’ve got the  pu res t ai r in the  world  u nd er  thi s 
decis ion, well, I am no t sure  I  am in te rp re tin g th is righ t------

Ch air ma n H oliftew. H ow ab out Pi ke ’s Peak?
Mr. Love. Yes, the  decision is, if  you’ve go t the pu rest a ir  you 

could n’t degra de  th at in any  way. And if  th at  holds tru e,  I  would 
th ink,  i f in terp re ted  str ict ly,  it  would  br ing any  kind  o f develop ment 
to a comp lete ha lt  in  most pa rts  o f und eve lope d areas of  t he  c oun try.

Ch air ma n H olifield . We ll. I hope  you  can  use your  influence to 
hav e a quiet bu t firm discussion  wi th Mr.  Russell Tra in  and urg e 
th at  admi nis tra tiv e flex ibil ity be b ro ug ht  int o some of these decis ions  
th at  he has made.

When Mr. Rucke lshaus  was EPA  ad min ist ra to r, he came to  Los 
Angeles  and he s aid the only  w ay you can  comply wi th th is act is ju st  
stop 80 percen t of  the automobiles. As you  know, we have no mass 
tr an si t and  we can’t bu ild  it  wi thi n 10 ye ars . I t  wou ld tak e us 10 t o 
20 years  to  bu ild  a mass tr an si t system th at  wou ld be able to tak e 
care of the  10 mil lion  peop le down the re.  You stop th at many au to
mobiles and  see wh at  happe ns.  And to  say  we’ve got  to  stop 80 p erc ent 
of our automobiles,  well, I  am tel lin g you I don’t wa nt to be in office 
when that  happen s.

Mr. W ydler. You won ’t be.
Mr. Love. The chair ma n doesn 't need to  wo rry  about th at  as yet.
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Mr.  H orton. O n th at  same sub jec t, I  ge t a lot  of mail on th at  a nd 
a lot of  suggestion s, and  I would say one o f th e t hin gs  th at  is included 
in every le tte r th at  comes in wi th rega rd  to waste is we c an conserve 
more  gas by postp oning  t he  au to emission fea tur es  th at  are required 
on automobiles. One of the  members  o f t hi s committ ee was t ell ing me 
how he was ta lk ing to a fri en d of his  in his  d is tr ic t ove r t he  weekend 
and he s aid  i t is a very  simple o perat ion  to change  i t and  it  would  save 
a tremendo us amount  of  gasoline.

EFFECT OF AUT O EM ISSION  DEVICES

Mr. W ydler. Would the gen tleman yie ld?  I  am ge tti ng  the  same 
mail .

"What are thes e auto  emission devices t hat  are b ur ning  so much fuel  ? 
Every body is unde r the impressio n the y are bu rn ing gas  was tefu lly.  
Is  th at  true o r is it  not  ?

I d on’t have any  idea bu t-----
Mr. Love. E P A  has a stu dy  on it and of  course the re are  m any  fac

tor s th at  go int o the mileage a car  gets , like  the  wei ght  and the  sub
sid iary  devices such as air -co nd ition ing  a nd  so on, bu t if  my memory 
is corr ect,  the emissions con trol  rep resent s some-----

Mr. McCormick. A bout 10 percen t, abo ut 7 to  10.
Mr. L ove. Yes;  a bout7 to 10 percen t.
Mr. W ydler. I s it  lost  ju st  b y havin g th at  device on the car?
Mr. M cCormick. Yes, sir.
Mr. W ydler. I  am sorry  to pre ssu re you on th is bu t t hat  is a f an ta s

tic  f igure  if  i t is t rue . You  are  s ay ing  t hat  i f we w ould  t ake the emis 
sions  control devices off the  cur rent  ca rs we would get  10 pe rce nt more 
mile age  ?

Mr. McCormick. Si r, the new devices th at  are  being produc ed are 
expecte d to  be be tte r, th at is, in  th e sense th at  the y would have less 
loss of  gasoline con sum ptio n, bu t I  believe, the stu dy  ind ica tes  the  
recent  models have  been est imated to  consume about 7 to 10 percen t 
more  because  of these con trols.

Mr. H orton. T ha t is a tremendous amoun t. Tha t is why  I brou gh t 
the  subject  up. There  is  a lot  o f t al k abo ut th is and I  thi nk  so methin g 
could be done abo ut it. I t would be ve ry he lpf ul  to th e overall  so lutio n 
of the ener gy c risis.

Mr. L ove. The matt er  is possibly going to lie conside red as a pa rt  
of th is  em ergency leg isla tion th at  is moving th roug h the House com
mit tee , I  believe, tod ay or  tom orrow, and I  would be intere ste d if  
you would inq uir e as to wh at kin d of at tit ud e th at  c omm ittee  would  
have  on addre ssing  som eth ing  in th is  rega rd  and ad ding  it to the 
emergency legislat ion.

Mr. Moorhead. W hen  you a re ta lk ing abo ut 7 to 10 percent, do you 
mean 7 to 10 percent  on an automobi le th at  h as th is device ?

You are  not ta lk ing about sav ing  7 to 10 percen t of gas  nationw ide  
or a re you  ? I  ju st d on’t unders tan d.

Mr. McCormick . N o; the  figu re is  only for  the  automob iles  that  have  
those  devices.

Mr. H orton. B ut  the re are  a subs tan tia l num ber  of  automob iles in 
the  coun try  th at  have  those devices , so th at  a sub sta nti al amoun t of 
gaso line  could be saved. I don’t know wh at it  would be b ut -----
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Mr.  Moorhead. Any  guess  as to th e to tal  savings ?
Mr. Love. By the way, t hi s is D r. McC ormick of  m y office. I should 

hav e in troduced  him. W e do have  the numbers ?
Mr.  McCormick. W e can supp ly for the committ ee the  E PA  s tud y 

and I  th in k you ca n tak e a look at  it.
Ch air ma n H olifield. Very  good. W e wou ld lik e to  have that .
[The  inf orma tio n refe rre d to above was no t received at  time of 

pr in tin g. ]
Ch air man  H olifield. Well, th an k you very much, Governor. We 

will  tr y  no t to  call  you  back fo r a few days . We  t ha nk  you fo r you r 
kindne ss in  coming up  and yo ur  testim ony .

[W her eup on, at  2:50  p.m., the subcomm ittee  ad jou rned , to reco n
vene at 9 :30 a.m., T hu rsda y,  November 29,1973.]





ENERGY REO RGANIZA TION ACT OF 1973

TH U RSD A Y , NOV EM BER 29 , 19 73

H ouse of Representatives,
Legislation and Military Operations Subcommittee

of tiie  Committee on Government Operations,
TVashington, D.G.

The sub committee m et, p ur su an t to  notice, a t 9 :40 a.m., in room 2154, 
Ra yb urn Hou se Office Bu ild ing , Hon. Chet Ilo lif iel d (ch air man  of  
the  subcommitt ee) pre sid ing .

Pr es en t: Repre sen tat ive s C het  Ho lifie ld, W ill iam  S. Moorhead , Do n 
Fu qu a, Fr an k Ho rto n,  Jo hn  N. Er len bo rn , Jo hn  W. Wydler , and 
Ri ch ard W. Ma llary.

Also  presen t: Herbe rt Roback,  staff di rector ; Charles Goodwin, 
counsel ; Michael T. McG inn, defense an al yst ; El mer  H ender son , g en
era l counsel ; Miles  Q. Romm ey, counsel -ad mi nis tra tor ; Jame s Lan i
ga n and Jo hn  Reic h, consult an ts;  and W arren Bu hle r, mino rity pr o
fess iona l staff . C omm ittee  on Government  Operatio ns.

Ch air ma n H olifield . The  comm ittee  wil l be in  order.
We have as ou r firs t witn ess th is mo rni ng  a very famous  scie ntis t, 

Dr . Rober t Sachs, who is the Di rec tor  of Argonne Na tional La bo ra 
tory , an d his associa te, D eputy  Di rec tor  Robert Laney.

Dr . Sach s, we wa nt  to express  ou r appre cia tio n fo r your  presence  
here th is morning.  We  are  anx ious to he ar  y our test imo ny.  You may  
proceed.

STATEMENT OF DR. ROBERT G. SACHS, DIRECTOR, ARGONNE
NAT IONA L LABORATORY; ACCOMPANIED BY ROBERT V. LANEY,
DEP UTY  DIRECTOR

Dr . Sachs. Th an k you,  Mr. Hol ifield. We appre cia te the op po rtu 
ni ty  to give  t est imony in connectio n wi th II. R. 11510.

I have submi tted a  state me nt fo r the r ecord and believe that it  m ight  
be best  if  I sim ply  tri ed  to sum marize  th e sta tem ent an d respon d to 
yo ur  ques tions .

Ch air ma n H olifield. You may do so.
Dr . Sachs. In  ou r sta tem ent we fir st tr y  to ind ica te the bas is fo r 

ou r opinions con cerning th is  reo rgan iza tio n bil l and th at  basis is the 
experience of Argonne Na tional La bo ra tory  in en terin g researc h and 
deve lopm ent.

As you know, I  am sure , the  Arg onne Na tio na l La bo ratory  is the 
successor to the Un iversit y of Chicago’s W or ld  W ar  I I  me tal lurgica l 
lab orato ry  where the  n uc lea r c hain reaction was firs t d emonstrated. 
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The La bo rat ory has  been invo lved  in nuc lea r researc h, nuc lear  
pow er researc h since World W ar  I I,  a nd  has  m ade  essential  c on tribu 
tion s to  th e developmen t of  both the  submarine rea cto r an d l ight  wate r 
cen tra l s tat ion  pow er reactor s.

Fu rth ermore,  the  La bo rat ory was invo lved  at  the  very ear lies t 
stag es in dev eloping the  concept of the  liquid  metal bre ede r rea cto r 
under W al te r Zinn, who was one of the  peop le who developed the 
concept.

FAST  BREEDER REACTOR

Argon ne,  as a matt er  of fac t, des igne d and  con stru cted the  first 
fea sib ilit y dem onstration of the bre eder reacto r, E B R -I , and  then  
proceeded to design, con stru ct, and  now ope rate s the  exp erim ental 
breede r rea cto r No. 2 a t our Id ah o fa ci lit y;  th is is the only successful 
op era tin g liq uid  metal breede r reactor  powe rp lan t in th e U ni ted  States .

Ch air ma n H oltfield. I mi gh t in te rr upt you to say th at  outs ide of 
ou r ex ist ing  stores of fossil  fuel , th is offers the  ma jor  con trib ution 
to  ou r energy syste ms between now a nd the  ye ar 2000, and I  am spe ak
ing  now of  indigenou s sources of ma ter ial  as well as technology.

Dr.  Sachs. Yes, th at  i s ce rta inl y o ur  proje ction  of the impor tance of 
the  liqu id m etal  bre ede r rea ctor.

Ch airma n IToltfield. A s you say, you have made it wor k in the  ex
per imental ERB. ER B-T I, and  so we know t hat  the concept has  been 
proven  by lab orato ry  dem ons trat ions.

Dr . Sachs. In  fac t, it is jus t abo ut 10 year s ago. wi thin a f ew weeks, 
th at  the  EBR-IT firs t wen t cri tical.  Sinc e th at  time, it was run for 
seve ral years  to dem onstra te the fea sib ili ty  of  p owe r gener ation with 
an in teg rated  fuel  cycle; af te r th at  demo nst rat ion  was complete , the  
rea cto r has been run and  c ert ain ly is v ery successful as an engin eer ing  
tes t reac tor.

It  is our p rin cipa l eng ine ering  tes t r eac tor  in t he  country  a t the pres 
ent  time.  It  is ru nn ing con tinu ous ly, and no t o nly  does i t dem ons trat e 
the  fea sib ilit y, bu t it also dem ons trat es the fact  that  one can run such 
a pl an t in a sa fe a nd rel iable fashion .

Chairma n H olifield. I f  we are  successful in the  full -scale plan t 
which is now au tho rized  and con tracted for—and everything  like t ha t 
down in  th e T VA  area —wh at is you r es timate  of  the  increase in energy  
th at  you would  get from  a gra m of  uraniu m ?

Dr.  Sachs. Th e increase  in  energy from a g ram  o f u ran ium  ? I don ’t 
th ink I have th at  numb er in  mind .

Mr. Laxey . I f  vo ur refe rence is to n atur al  u ran ium  where we use less 
than  1 percent , we would  be us ing  50 to 60 perc ent  wi th the  breeder .

Chairma n H oltfield. So you could say conservativ ely  50, and I  have 
heard  many pre dic tions th at  it would be 70 times as much ene rgy as 
we now g et from a given amo unt  of  uran ium  ?

Mr. L axey . Yes, sir.
Dr.  Sachs. The theore tical lim it is the ra tio  of the  amo unt  of 

uranium -238  to the  amount of uran ium -235, and since uranium -235  is 
only  seven -ten ths  of  1 per cen t, t ha t would give you a ve ry lar ge  fa cto r, 
bu t th at  is the the ore tical fac tor . F if ty , I  th ink , is a reasonable est i
mate, as Mr. Laney  has  said.

The La bo ratory  has  realized ove r the  yea rs th at  its  fun ction  in re 
search and  develop men t in the  n uclea r ene rgy  f ield is to create  a body
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of tech nology  designed to sup port a nucle ar indu str y and , of course , 
the  La bo rat ory has  been invo lved  in the  developmen t, as I  hav e men
tioned  befo re, of  the submarine  rea cto r an d the lig ht  wa ter cen tra l 
sta tio n pow er reactors, bu t its  involve men t in those has  been very  
sli gh t fo r man y years.

ARG ONNE ENERGY PROGRAMS

In  view of  th e fac t th at  we do a nt ic ipate the takeov er of comm ercial  
power by industry, we look fo rw ard to othe r ways  in whi ch the  
La bo ratory  can contr ibu te to na tional needs , so we have  deve loped a 
va rie ty of  pro gra ms  in recent  year s looking forw ard to  th e day when 
our main fun ction  would no t be necessa rily  in the bre eder rea cto r 
business, even tho ugh the re rem ains much  to be done. We have deve l
oped  a number of oth er pro gra ms , inc lud ing , fo r exam ple,  a pro gra m 
on clean  coal combustion, fluid ized bed comb ustion of high  sul fu r coal, 
which would be a method  for bu rn ing the  coal wi tho ut po llu tin g the  
atmosp here, taki ng  the  su lfu r out in the  process of  b urnin g.

We  have  a program  in hig h per for ma nce ba tte rie s both fo r ene rgy 
storag e, which is a very im po rta nt  pa rt  of the  ene rgy  con serv ation 
effort, and  fo r auto mobile  propulsion.

We have had a pro gra m looking into ma ter ial s problem s and neu- 
tro nic  problem s and eng ineering problem s associated with con trolled  
the rmonuclea r r eac tors w hich  w ill have to be faced some da y when the 
fea sib ilit y of  con trolled  the rm onuclea r rea cto rs is dem onstrated.

Ch air ma n H oijfield. Th at  is commonly known as the fusi on 
rea cto r ?

Dr.  Sachs. Fusio n reacto r, yes, f-u-s- i-o-n.
We have a pro gra m in magneto hydro dyn am ics , which is anoth er 

possible way  of  ex tra ct ing ene rgy  eit he r from  coal or fro m nuc lea r 
reacto rs in a more efficient man ner . A gain,  it is a co nserva tion  measure .

We have had  a s ubsta nti al prog ram in superco nductiv ity  techno logy 
th at  has  a be ar ing on man y aspects  of  the  various ene rgy  pro grams.

Ch air ma n II olipield . The  transm iss ion  of------
Dr.  Sachs. Tra nsm ission is one. For ma gneto hydro dynam ics  pu r

poses one needs  sup erc onducting mag nets. Fo r the  efficient use of 
fusion ene rgy  we believe  one will need  superco nducting magne ts.

As a  m at te r o f fac t, I  have he ard  th e sta tem ent made t hat  th e supe r
con ducting magnet is to elec trica l engin eering what the  bal l bearing  
is to mechanical  eng ineering a nd  it  is,  t he ref ore, going  to  have  a very  
im po rta nt  fu tur e. We have had a ve ry s ub sta nt ial  pr og ram  in  th at  area 
in the develo pment o f la rge scale su perco nductin g magnets.

We have  a lso been involved in a  nu mb er of  environmenta l pro gra ms  
inc lud ing  th e rel ate d biolo gica l and phy sical rese arch effor ts.

We have a program  in  Lake Michi gan  thermal  effects studie s in 
connection wi th the  impac t of  nucle ar reacto rs,  therm al impact of 
nucle ar reacto rs on Lake Mic higan. We h ave  a pro jec t on the ana lys is 
of environm ental impac t of  nuclea r po werplant s.

We also have  a  g rou p un de rta king  system s analy sis  s tud ies  b earin g 
on th e int er re lat ion sh ips be tween energy p roduction , n ati on al ecology, 
and costs.
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So, we have a ra th er  su bstan tia l numb er of pro gra ms  in fields oth er 
th an  th e nucle ar ene rgy  field and are  t ry in g to accelerate th is act ivi ty 
as fast  as we can  get  the  sup po rt to  acc elerate i t.

Tha t is the  bac kgroun d ag ain st which we have looked at  the  pro
posed  bill.

Ch airma n H olifield . D octor, I  have glance d ahe ad in your state
men t, and  I th ink it is so im po rta nt  th at  every wor d of it should be 
read . Then  you can add an ything  you w an t to  it.

I would like  t o have  this  rea d into the record  fo r the  benef it of the  
members of the  com mittee, if  you will.

Dr. Sachs. Fine , th an k you.
From  th is  extensive bac kgrou nd of  experience,  it  is cle ar th at  we 

have  h ad an unusu al op po rtu ni ty  t o pa rti cipa te  in Government -spon
sored  research , support ed  both by the  AFC  and oth er Federal  agen
cies. The fol low ing  observa tions, pe rti ne nt  to the  pur pose of 11.R. 
11510, may help  you in yo ur co nsider atio n of th is impo rta nt  legis lation.

PROGRAM CON CEN TRA TION AND FOCUS

Fi rs t, the  success in the execu tion o f the na tio na l p rog ram s in  nuc lea r 
science and  n uclea r e nerg y has been due  in large  measure  t o the  pri n
ciples of con cen tra tion and  focus  which are  inh ere nt  in the  Atomic  
En ergy  Act , the  JC A E, the  Commission itself , and its  org anic str uc 
tu re  of national  labora tori es.  The ab ili ty  to re lat e policy, pr ior ities , 
and budget considera tion s sim ulta neo usly in bo th the  executive and  
leg isla tive  branch es has  pe rm itted  exp edi tious decision and , im po r
tant ly , has  p rov ided the  l abora tor ies  a well-defined policy framewo rk 
in which to ca rry  on th ei r work . At the same time, the  network of 
ind epe ndent ly manag ed lab ora tor ies  has been able to pro vid e objec
tive inf orma tio n based on tech nica l fac ts when tou gh policy ques tions 
arise . Th is has  been pa rti cu la rly  im po rtan t in connection with env i
ronmen tal problem s of a kind th at ari se in connection wi th any  sub
sta nt ia l energ y technology .

I th ink it is im po rta nt  to rea lize  th at  many of these  problems we 
have agreed  to in the  nuc lear energ y busin ess have th ei r coun ter pa rt 
in any  e ner gy techno logy.

Since the  system has  worke d well,  i t seems most i mpo rta nt  to  app ly 
sim ila r pr inc ipl es to the  solu tion  of  ou r cu rre nt  ene rgy prob lems , 
nam ely, to  con cen trat e the res ponsibi lity  fo r ene rgy  research and  
develop ment in a sing le executive  agen cy wi th its  associated lab ora
tori es, wh eth er t hi s be E RDA or  some othe r agency.

ADVANTAGE OF SINGLE-A GENCY  CONCEPT

My second observatio n also concerns an advanta ge  of the single 
agency concept. Th e need  to su pp or t a bal anc ed ene rgy program , one 
th at  gives balanc ed con sidera tion  to  all  ener gy sources inc lud ing  foss il 
fuel , nuclear,  and others , can bes t be met by an agency ha vin g equal 
responsibil ity  wi th rega rd  to all  of  them . Th e assi gnm ent  of  respon
sib ili ty to one agency  fo r consider ing  and adv ancin g all  pro mising 
ene rgy a lte rnat ive s w ould  prov ide  a mea ns fo r m aking  com parison s of
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tech nical fea sib ilit y and prom ise on a un ifo rm  basis. I t is difficult to 
ob tain a deg ree of  obj ect ivi ty in mak ing such  com par isons when  
sep ara te agencies ha ving  dif ferent  styl es and sta nd ards  are  zealously  
spo nso ring dif ferent  systems. On the  othe r h and, expe rienc e h as show n 
th at  a healthy  com pet ition between dif ferent  technica l option s can  be 
rea lize d wi thin a sing le agency if  i t main tai ns  a  num ber  o f independ
en tly  mana ged  researc h and deve lopm ent fac ilit ies .

That  la st sentence is in tended  to  em phasize  the  fac t we do realize the  
importance  of  compet ition, in view of the  experi ence we hav e wi th the  
AEC 's na tio na l lab orato ry organiz ation , since each of the na tio na l 
lab ora tor ies  is ind ependently man age d, ma nag ed eit he r by t he un iver 
sity consor tium  or  by an indu str y or wh at have you, the  com pet ition 
is possib le and in a c lea rly  independent way. Th e lab orato ry  c ert ain ly  
competes v igorously  in a  fr ien dly  way.

The decisions t hat  the N ation m ust  make w ill requir e a sop his ticated 
systems ana lys is enco mpassing a ll of  th e alt ern ati ves and de ter mi nin g 
the  definitiv e decis ion points . Such an  analy sis  is no t eas ily pieced 
tog eth er from inpu t pro vid ed by dif fer ent agenc ies, each basin g its 
ana lys is on its  own cri ter ia.  I t  seems likely  t hat  a  r at iona l analy sis  o f 
th is kin d could  be obta ined only if  a single agency , em ploying u nif orm 
cr ite ria , a ddre sses  al l energy alt ern atives.

Thi rd , our  conside rabl e exper ience  in  ad mi niste rin g energy rese arch 
wi th su pp or t f rom  the A EC  and  ot her agencies convinces us t hat  th ere  

.w ou ld be a subs tan tia l advanta ge  to a reo rgan iza tio n which would 
br ing all of  these energ y-r ela ted  act ivi ties un de r one set of  admi nis 
trat ive procedu res.  We  have had an excellent rel ationship wi th the  
AE C and  a clear un de rst an din g of  pro ced ures wi th rega rd  to AE C 
pro gra ms , b ut we find that  when ano the r agency  is involved as a source 
of fund ing the re fre quently  are  serio us ma nageria l complications. 
These ari se in par t because  t he au thor izi ng  legi sla tion fo r each of  th e 
agencies is di sti nc t and  leads to  dif ferent  rules a nd  procedures f or  each. 
Thus,  it  can eas ily happen th at  a good technical  idea may  be held in 
limbo while lab orato ry  and agency counselor s work fo r weeks on end 
to un tan gle  the lega l thr eads. I conclude th at  one  ad vanta ge  o f a r eo r
ganiz ation  along the  lines of H. R.  11510 wou ld be a simplif ica tion  of 
the  rules and  pro cedures, leadin g to a much more  effective use of  the 
Na tio n’s rese arch  and  d eve lopm ent capabil ity .

PROVEN AEC PER FORMANCE

And, finally, one im po rta nt  fea ture  o f H.R.  11510 is its  recogni tion  
of  the  pa rt icul ar  role  th at  can be played by those organiz ations and  
fac ili tie s pre sen tly  servin g unde r the AE C.  Th e AE C establ ishment 
has proved  itself  in both its  rese arch and develop ment act ivi ties and  
its  management o f large , innovat ive  technologica l ente rpr ises. Furt her 
more  the  na tio na l lab orato rie s hav e in recent  years  demo nstra ted  a 
cap aci ty to move quickly  int o ene rgy  and env ironm ental problems 
outside  the  nuc lea r field as a resu lt of  the  str on g base in science  and  
tech nology  th at  the y ha ve b ui lt up ov er th e years .

The ex istence of t his  st rong  base is due  in  no smal l p ar t to th e s tro ng  
supp or t th at  the  AEC has  acco rded  to its  fund am en tal  wor k in the
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physi cal  a nd b iologica l sciences, s up po rt which was made possible and 
encourage d by the sta ted  purpose s of the  o rig inal Ato mic  E ne rgy Act  
of  1946 and  (in  somewhat dif ferent  words) those of the cu rre nt  ver
sion of the  Ato mic  En ergy  Ac t of 1954. In  sect ion 1( b) , the  act  of 
1946 gives as two of its  pu rposes :

(1) A program of assisting  and foste ring privat e research and development 
to encourage maximum .scientific progress, * * * and

(2) A program of federally conducted resea rch and development to assure 
the Government of adequate  scientific and technical accomplishment.

Correspo nding  words are  fou nd in  section 3(a ) of  the 1954 act, 
which also emphasizes the  importance  of bas ic re sea rch  in section  53 (f)  
concerning the uses to  be m ade of special nucle ar ma ter ials.

These words have  pe rm itted  the  AE C to su pp or t researc h and de
velopm ent  in man y basic branches of  science and technology  long  
befo re th ei r appli cat ion s were immedia tely  eviden t. As a result , the 
AE C has  been in a str on g pos ition to move quick ly into new technol
ogies when the  need became evident.  Th is is why  the  AEC’s labo ra
tor ies  have  played  such a sign ific ant  role in prov idi ng  for  the  “flexi
bil ity  and responsivene ss” emphas ized  by Dr . Dixy  Lee Ray in her 
sta tem ent  of  Ju ly  31,1973, to your subcom mittee.

The ou tst an ding  successes of the  AE C in the  explo ita tion of  new 
techn ologies are  due largely to the  fores igh t shown  in form ulat ing 
the act  in  such a  w ay as to enco urage the su pp or t o f basic science and  
techn ology. New, unfores een  questions will  con stantly ari se in any , 
tech nolo gica l develop ment and  the  more innovativ e the  tech nolo gy, 
the  tou gher the  ques tions . I f  answ ers can not  be imm ediate ly dra wn  
from a continuing , broadly  based science and eng ine ering  pro gra m,  
the  pro gress o f th e tec hnology  can  be delayed by  yea rs.

I t  is wo rth  no tin g th at  t he  s up po rt of basic  science and  tech nolo gy 
pro vid ed in the  Ato mic  En ergy  Ac t is inheren tly  necessary  in the  d e
velopm ent  of  all forms  of energy, no t only  nuc lea r. Al tho ugh we are 
all aware  of  th e pr im ary imp ortanc e th at  must be a tta ched  to  the early 
developmen t of new methods fo r the  generat ion  of  useful power, 
energy researc h and developmen t will con tinu e to have  b roa der mean
ing:  it  includes the pro ductio n of radiati on  sources fo r nuc lea r medi
cine. research  on ene rgy  processes in molecu les, chemical and bio 
logica l inv est iga tions re la tin g to the  impac t of ene rgy  sources on our  
env ironment , a nd even the  stu dy  of ene rgy  sto red in  nuclei and nuclea r 
par ticl es. Pa ra gr ap hs  (4 ), (5 ), and  (6) of section 103 of II. R. 11510 
ap pa rent ly  e stablish th is bro ader meaning as a purpose o f the act,  and 
thi s impress ion is reinfo rced bv section 104(a ) tr an sfer ring  AE C 
fun ctio ns to ER DA . Thereby,  ER DA  appears  to be given a clea r 
ma ndate  to  cont inue the  sup po rt of basic  science and  technolog y, ma k
ing  i t possib le to fu lly  use th e cap abi liti es of both  the  n ational lab ora
tori es and  the  unive rsi ties to contr ibu te to  basic science and tec h
nolog y as needed fo r a ll aspects of the  energy pro gra m.

Ch air ma n H olifield . T ha t is a v ery  v aluable and concise sta tem ent  
Dr.  Sachs, and we ap pre cia te very much------

Dr. Sachs. Th an k you, M r. IToli field.
Chairma n I Iot.tfiet.d Tcontinu ing].  Yo ur  app ea rin g here th is mo rn

ing  wi th your associa te, M r. Laney .
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Air. Laney, d id you have any comment that you wished to make ?
Mr. Laney. No, thank  you.
Chairman Holifield. Air. Horton  ?
Air. H orton. Air. Chairman, I don’t have any questions to ask.
I, too, want to join with the chairman in saying that  this is a very 

valuable statement, Dr. Sachs. I think the po int th at you made in the 
latte r p art  of your statement about the comparability of the language 
in the earlier AEC Act is a very significant one, and I think  w’e do 
want to accomplish just the purpose tha t you referred  to. I believe 
this is a very important contribution.

Thank you.
Chairman Holifield. While we do not, in this particular  bill, have 

all of the language of the AEC Act, we have a very broad analysis 
in which the different sections of the act are shown to apply to ERDA 
and to the Nuclear Energy Commission. It  is not our purpose to amend 
the Atomic Energy  Act in its basic authority . AVe want that  to apply, 
and our job is to reorganize and to bring over the functions and the 
responsibilities and the direction which now exist in the AEC to the 
administrative  ERDA.

Dr. Sachs. I  want to assure you, Air. Holifield, tha t we in the labora
tories, in the national laboratories, are anxious to  implement the  ac
tions that are suggested by the act as we read it.

Chairman Holifield. Thank you very much.
Air. Erlenborn?
Air. E rlenborn. Thank you, Air. Chairman.
And, I)r. Sachs, Air. Laney, let me also thank  you for  making this 

contribution to the efforts of our subcommittee.
I would like to point out to the members of the subcommittee that 

Argonne National Laboratory is in the 14th Congressional District 
of Illinois, which I  am pleased to represent. In fact, we refer to that 
distric t as the nuclear research center of the world and, I think, with 
some basis in fact since we have not only Argonne but also the West 
Enrico Fermi accelerator. So the people of the 14th Congressional 
District are well aware of the research efforts of the Atomic Energy 
Commission.

Chairman Holifield. If  they are not aware of the support tha t the 
gentleman from I llinois has given to the laboratories and the nuclear 
energy program. I want to give them notice at  this time that  he has 
been one of the most vigorous supporters of the nuclear energy pro
grams and all of the other programs in those laboratories which Dr. 
Sachs has mentioned.

Air. E rlenborn. I thank the chairman for tha t observation.
I might in conclusion say though we are very proud of Argonne. 

Back in the early days when i t was first being established, I  must ad
mit about all we knew about atomic energy’ at tha t point was that  
the original process at the University of Chicago did not explode. 
But the next two efforts at Nagasaki and Hiroshima did. AVe weren’t 
certain we wanted tha t in our area, but it has been a very good neigh
bor. In fact the buffer zone around Argonne which was established 
for safety purposes has just recently been deeded over to our Forest 
Preserve Commission and is now a very valuable recreation resource 
for the people in our area.
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Thank you again, I)r. Sachs.
Dr. Sachs. Thank you, sir.
Chairman H olifield. Mr. Wydler?
Mr. Wydler. Let me say a word for Brookhaven.
Mr. E rlenborn. We have a l ittle competition.
Mr. Wydler. I  was delighted with your testimony. But if you don’t 

mind, I  would like to try to relate some of the things that  you said in 
your testimony relating to Argonne to the Brookhaven situation in 
order to find out the extent to which your experiences are compatible.

In your statement you say you have considerable experience in 
energy research. I presume by tha t you are speaking of Argonne's 
considerable experience in administering energy research.

Is that what you are referring  to here?
Dr. Sachs. This experience is the experience on which we base our 

statement and, of course, it is the experience of the Argonne National 
Laboratory  on which I would h'ave to base most of my statement.

Mr. W ydler. What I am try ing  to get at, are the types of experi
ence unique to Argonne; or do you and Brookhaven have the same 
experience in administering energy research ?

BROO KHAVEN LABORATORY WORK

Dr. Sachs. There would be an overlap in experience. The experience 
is certainly not identical by any means.

I happen to have been closely associated with work at Brookhaven, 
especially in the earlier days, because I  am a h igh energy physicist, 
and, of course, Brookhaven was a major center, was the major center 
of high energy physics a t one time. But Brookhaven also has a pro
gram in research around a research reactor, high flux research reac
tor, and tha t was not a reactor designed for purposes of producing 
power but one designed for the purpose of producing neutrons. But 
there are many activities a t Brookhaven relating in one wav or another 
to energy research and development. They are particularly  s trong in 
the basic science areas which I emphasized in my statement are of the 
utmost importance in the long run.

Air. Wydler. I don’t quite understand how the national labora
tories are s tructured.

Do they have assigned responsibilities in specific fields? Is  that  the 
way they are organized ?

Dr. Sachs. Well, your question addresses a very complicated issue. 
The different laboratories are quite different in the patte rn of their  
programs.

Now, Argonne National Laboratory , I  believe, could be said to have 
been the first of the national laboratories because it came right  out of 
the Manhattan project. It  was the metallurgical laboratory par t of the 
Manhattan project and simply trans ferred outright into a national 
laboratory.

Brookhaven was created out of—you might  say—the minds of men 
afte r World War II  when it was realized tha t the universities in the 
Eastern belt should also have an opportunity  to have access to the 
major facilities of the type that  were available at Argonne because 
of its work durin g the war.
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ARGONNE LABORATORY WORK

At Argonne the work developed in several parallel lines. AVe already 
had a mission orientation at Argonne. I happen to have been in my 
first incarnation at Argonne involved in the changeover from metal
lurgical laboratory to Argonne. I served there as the  Director of the 
Theoretical Physics Division when Argonne was first established. So, 
at the time I am quite familiar with the situation. AVe had a definite 
mission related to power, development of nuclear power, tied in with 
the fac t tha t this is where the first chain reaction had  taken place.

AATe also had a definite mission to carry on basic research because 
of the understanding, the realization, at the end of World W ar I I tha t 
the reason that the whole program had been possible is because of the 
deep roots in  basic research tha t had been developed in the country 
and it was, and as I have already mentioned, the Atomic Energy Act 
indicated and AEC followed this indication th at the basic research was 
essential to establish roots for future technology.

So Argonne National Laboratory also had a substantia l program in 
basic research built originally around the facilities that  had been built 
up during the war but, of course, those facilities were expanded.

Brookhaven was created primarily as a resource in basic research 
for the universities in the organization known as Associate University 
Inc., and they did develop programs tha t were related to technology 
but did not have the strong mission-oriented component that  Argonne 
had.

Of course, there are other laboratories, too. Oak Ridge has an ex
tremely varied program, too, from mission orientation to basic 
research, and you will hear later  from Dr. Agnew from Los Alamos. 
He can tell you again at Los Alamos there is a program tha t has a 
very broad spectrum.

Mr. AVydler. Maybe I could be more specific.
Are there any AEC centers working on energy research other than 

nuclear energy research at the present time ?
Dr. Sachs. Yes.

AEC NO NNUC LEAR RESE ARCH

As I  have indicated here. Argonne has for 5 or 6 years been work
ing in a number of programs. Brookhaven has some programs. For 
example, I know of several programs th at they have been pursuing, as 
we have, in a fairly low key of limitation on funding . Oak Ridge has 
had a very, very vigorous program of pursuing nonnuclear research.

Chairman Holifield. If  the gentleman will yield, I might say that 
foreseeing the need for  a broader mission, my colleague on the com
mittee, Craig ITosmer. and I sponsored some amendments several 
years ago which gave the laboratories authority to do work in other 
fields. Dr. Sachs has mentioned work on coal combustion. A lot of 
people don’t realize tha t these laboratories have that broad a mission. 
I believe you were doing this under a program from the Environ
mental Protection Agency ?

Dr. Sachs. Tha t is right.
Chairman H olifield. And up until , I  guess it was late 1970 or 1971, 

they did this on a reimbursable basis, using outside sources, is tha t 
not true, agencies outside of AEC ?

25- 108— 74------ 14
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Dr. Sachs. Yes, sir.
Ch air ma n H olifield. B ut  now you are  a uth or ize d actua lly  t o do it 

on your  own ?
I)r. Sachs. We ll, on ou r own if  we can ob tai n the  money fro m the  

ap prop riate A EC  program .
Ch air ma n H olifield. And you have been  able  to  obtain money .
One th in g I did  want to also emphasi ze, I th in k it  is pe rti ne nt— 

the re is a complete  exchange  o f inform ation  among  these l abo ratori es 
of scientific d ata wh ich  they  deve lop, is t hat  not  tru e ?

Dr . Sachs. T ha t is corr ect,  the re  is a v ery  v igorous exchange of  i n
forma tion, people,  and objectives th a t we w ork toge ther  v ery  closely.

Ch air ma n H olifield . And have fre qu en t conferences wi th  each 
oth er also unde r the Atomic  En ergy  Act, un de r leg islation  th at  was 
sponsored by all of  th e members of the Jo in t Com mittee. I  wou ld say 
95 or  96 perce nt of the inf orma tio n th at  is deve loped is made av ai l
able  to indu str y,  made ava ilab le in  the publi c documents, an d th ings  
like th at , because we hav e fe lt th at th is  contr ibu tio n sho uld  no t be 
tig ht ly  he ld. Th ere  a re ju st a v ery  few are as in whi ch you have a c las
sification of inform ation  th at  is deve loped, and th at  is  p ract ical ly  all 
confined to weapons or  weapons  appli ca tio n, inform ation  as to  how 
the  weapons are  m ade  and  how many we have , an d th at  sor t of th ing.

But  in gen era l we hav e followed the course of  t ry in g to make th is 
inf orma tio n ava ilab le,  no t only very specific int erc hange in  the lab
ora tor ies , bu t also a specific relea se of  inform ation  to ind us try .

Mr. W ydler. Tha nk  you.
Ch air ma n H olifield. Tha nk  you ve ry much.
We do ap pre cia te your  ap peara nce he re, an d i f it  is co nvenien t. Doc

tor, T wish you  wou ld fu rn ish  us with  bio gra ph ies  of  yours elf  and  
Mr. Laney .

[Dr. Sachs’ prepared  sta tem ent  and biog raph y fo llo w:]
P repared Sta tem ent  of Dr. R obert G. Sachs, D irector, Argonne  National  

Laboratory

The following comments reflect the vita l inte res t of the staff  of Argonne National  Laboratory in the Nation’s energy problems, and they draw  on the  Laboratory’s experience of more than  a q uarte r of a century in nuclear energy research and development. In view of its influence on our opinions, it may be helpful to review that  experience and some rela ted information concerning this Laboratory. Argonne is the  successor to the University of Chicago’s World War II Metallurgical Laboratory where the  nuclear chain  react ion was first  demonstra ted . Since t ha t time, Argonne has been a leader in the Nation’s research  and development efforts in the field of n uclear energy. Essential  contribut ions to the development  of both the  submarine reacto r and light wa ter  centra l stat ion power reac tors  were made in the  Laboratory . Furtherm ore,  this Labo ratory (under Wa lter  Zinn as Dire ctor ) was an early  proponent of  the liquid metal fast breeder  reactor  and has played a key research and development role in the Nation's efforts to develop th at  rea cto r as a prime source of energy. In fact,  Argonne designed, constructed, and now opera tes EBR II,  the only successful operating  liquid metal  breed er reactor powerplan t in the  United States . EBR II was used 
first to dem onst rate convincingly the feasibil ity of power genera tion with an integrated  fuel cycle, and now is eminen tly successful in its second role as an engineer ing t est  reactor.

Over the  years,  the  laboratory  has realized that  the aim of our resea rch and development in the  nuclea r energy field is to cr eate a body of technology adequ ate to support a nuclear ind ust ry;  and th at  when our  program reaches  ultimate 
success, the responsibil ity for commercial application natura lly  shi fts  to in-



207

dustry.  Therefore, we have been cons tantly on the lookout for other ways in 

which to contribu te to the Nati on’s needs, especial ly in the energy and environ
ment held. In recen t years, the labo ratory has underta ken a var iety  of programs 
in orde r to be in a position to be helpful  in this broader context . These include 
such energ y-rela ted problems as clean coal combustion, high performance ba t
terie s for energy storage and automobile  propulsio n, control led therm onuc lear 
systems, magnetohydrodynamics and supercond uctivi ty technology. We also  have 
a number  of environme ntal program s including rela ted biological and physical 
researc h, Lake Michigan ther mal  effects studies, anal ysis  of environme ntal im
pact  of nucle ar power plants , and  systems analysi s stud ies bear ing on the  int er
rela tionship  between energy production, nat ional ecology, and  cost.

From this  extens ive background of experience, it  is clea r th at  we have had 
an unus ual oppo rtuni ty to par ticipate in Government-sponsored research, sup 
porte d both by tlie AEG an d othe r Fed eral  agencies. The following observat ions, 
per tine nt to the  purpose s of Il. li.  11510, may help you in your  consi derat ion of 
this imp orta nt legislation.

Fir st, the success in the execution of the nationa l programs in nucle ar science 
and  nuclear energy has  been due in large  meas ure to the princip les of conc entra 
tion and  focus which are  inhe rent  in the Atomic Energy Act, the JGAE, the 
Commission itself , and its organic  str uct ure  of nat ion al labora tories . The abili ty 
to relate  policy, prio ritie s, and budget considerat ions simul taneou sly in both the 
executive and legis lative branche s has  perm itted  expedi tious decisions and, im
port antl y, has  provided the labor atori es a well-defined policy f ramework in which 
to carry on the ir work. At the same time, the netw ork of independently managed  
labo ratories has  been able to provide  objective  infor mati on based on technical 
facts when tough policy questions arise.  This  has  been par ticu larly imp orta nt 
in connection with environme ntal problems of a kind  th at  aris e in connection 

with any sub stan tial  energy technology.
Since the system has  worked well, it  seems most imp orta nt to apply similar  

principle s to the solution  of our cur ren t energy pro blems; namely, to conce ntrat e 
the respo nsibili ty for energj’ research and development in a single executive 
agency with its  assoc iated  labor atories, whether this be ERDA or some other 

agency.
My second observation also concerns an advanta ge of the single-agency con

cept. The need to suppo rt a balanced  energy program, one th at  gives balanced 
consideration to all  energy sources including fossil fuel, nuclear , and others,  can 
best be m et by an agency havin g equal respo nsibili ty with  rega rd to all of them. 
The assign ment of responsibility  to one agency for considering and advancing 
all promising  energy altern ativ es would provide a means for making compari
sons of technica l feasib ility and promise on a uniform basis. It  is difficult to 
obtai n a degree of objectiv ity in making such comparisons when sep ara te agen
cies havin g different styles and sta nda rds  are zealously sponsoring different 
systems. On the othe r hand, experience has  shown th at  a heal thy competition 
between different technical options can be realized with in a single agency if it 
mainta ins a number  of independently manag ed resea rch and development fac ili

ties.
The decisions th at  the Natio n must  make will requ ire a sophis ticated systems 

anal ysis  encompassing all of the altern ativ es and d eterm ining  the definitive deci
sion points. Such an anal ysis  is not easily pieced toge ther  from input provided  
by different agencies, each basing its anal ysis  on it s own c rite ria.  It  seems likely 
th at  a rati ona l analysi s of this  kind could be obtain ed only if a single agency, 
employing uniform crit eria , addre sses all energy alternat ives .

Third , our conside rable experience in adm inist ering energy research with 
supp ort from the AEG and othe r agencies convinces us th at  ther e would be a 
sub stantial advanta ge to a reorg anization  which would bring  all of these  energy- 
rela ted  activitie s unde r one set of adm inistra tive procedure s. We have had an 
excellent rela tionship  with the AEG and a clear  und erstanding of procedures 

with  rega rd to AEC programs, but  we find t ha t when ano ther agency is involved 
as a source of fundi ng there freque ntly are  serious man agerial  complications.  
These arise in pa rt because the auth oriz ing legislation for each of the agencies 

is dis tinct and leads  to differ ent rules  and  procedures for  each. Thus, it can 
easily  happen th at  a good technical idea may be held in limbo while labo ratory 
and agency counselors  work for  weeks on end to unta ngle the legal thre ads . I 

conclude th at  one advanta ge of a reorgani zatio n along the lines of H.R. 11510



208

would be a simplication of the  rules and procedures, leading to a much more effective use of the Nation’s research and development capabi lity.And, finally, one important fea ture  of H.R. 11510 is its  recognition  of the particula r role th at  can be played by those organizations  and faci lities  presently serving unde r the  AEC. The AEC estab lishm ent has  proved itse lf in both its research and development activ ities  and its management  of large, innovative technological enterprises. Furtherm ore,  the national  laboratories  have in recent year s demonstra ted a capacity  to move quickly into energy and environmental  problems outside the  nuclear field as a result  of the strong base in science and technology th at  they have built up over the years.The existence of t his  s trong base is due in no small pa rt to the strong  support that  the AEC has accorded to its fundame ntal  work in the physical and biological sciences, support which was made possible and encouraged by the sta ted  purposes of the original Atomic Energy Act of 1946 and (in somewhat different words)  those of the cur ren t version of the  Atomic Energy  Act of 1954. In section 1(b) , the act of 1946 gives as two of its purposes: “ (1) A program of assisting and foste ring  pr ivat e resea rch and development to encourage maximum scientific progress,” and “ (2) A program of federally conducted research and development to assu re the Government  of adequ ate scientific and technical accomplishment.” Corresponding words are  found in section 3(a)  of the 1954 act, which also emphasizes the importance  of basic resea rch in sec tion 53( f) concerning the uses to be made of special n uclear materi als.
These words have perm itted  the AEC to support resea rch and development in many basic branches of science and technology long before the ir applications were immedia tely evident. As a resul t, the AEC has been in a strong position to move quickly into new technologies when the need became evident. This is why the  AEC’s labo rato ries  have played such a significant role in providing for the “flexibility  and responsiveness” emphasized by Dr. Dixy Lee Ray in her sta tement of July 31, 1973, to your  subcommittee. The outs tand ing successes of the AEC in the explo itation of new technologies are  due largely  to the fores ight shown in formulating the act in such a way as to encourage the support of basic science and technology. New, unforeseen questions will constantly arise in any technological development and the more innovative the technology, the tougher the questions. If answ ers cannot be immedia tely draw n from a continuing , broadly based science and engineer ing program, the progress of the technology can be delayed by years.
It  is worth noting that  the support of basic science and technology provided in the Atomic Energy Act is inherently necessary in the development of all forms of energy, not only nuclear. Although we are all awa re of the prim ary importance that  must be atta ched to the  early development of new methods for the gene ration of useful  power, energy research and development will continue to have broader mean ing: It  includes the product ion of rad iat ion  sources for nuclear medicine, research on energy processes in molecules, chemical and biological invest igations relating to the impact of energy sources on our environment, and even the study of energy stored in nuclei and nuclear partic les. Paragraph s (4) , (5) , and (6) of section 103 of II .R. 11510 app aren tly estab lish this broade r meaning as a purpose of the  act, and this  impression is reinforced by section 104(a)  transf err ing  AEC func tions  to ERDA. Thereby,  ERDA appears  to be given a clear mandate to continue the  support of basic  science and technology, making it possible to fully use the capab ilities of both the nationa l laboratories and the universit ies to cont ribute to basic science and technology as needed for all aspects of the energy program.

Biographical Sketch of Dr. Robert G. Sachs
Director, Argonne National Laboratory,  and professor of physics, Enrico Fermi Ins titu te,  U nivers ity o f Chicago.
Background da ta : John s Hopkins University ; George Washington Univers ity;  Purd ue Un ive rsi ty; University of Ca lifornia ; section chief, balli stic research laboratory, Aberdeen Proving Ground; divis ion direc tor, Argonne National Laboratory ; assoc iate professor, professor. University of Wisconsin; visiting professor, Princeton Univer sity ; visiting professor, Unive rsity  of Pa ris ; associate labo rato ry directo r, Argonne Natio nal Laboratory ; dire ctor  and professor of physics, Enrico Fermi Ins titu te, Unive rsity  of Chicago.
Member: National Academy of Sciences, American Academy of Arts  and Sciences.
Autho r: “Nuclear Theory” and many ar ticles on theoretical physics.
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Chairman II olifield. I understand Mr. Dave Freeman has agreed 
to step aside for Dr. Agnew, the Director of the Los Alamos Scientific 
Laboratory. Dr. Agnew is having a little  trouble with planes, and 
he wants to get back to Albuquerque today.

Mr. Freeman, I appreciate you stepping aside for him to proceed. 
Dr. Agnew, you may proceed.

By the way, do you have a biography ?

STAT EMENT OF DR. HAROLD M. AGNEW, DIRECTOR, LOS ALAMOS 
SCIEN TIF IC LABORATORY

Dr. Agnew. No, I do not. If you would like-----
Chairman IIolifield. Would you just briefly give your background 

to the members of the committee and then furnish us your formal 
biography later ?

Dr. Agnew. I will do that, Mr. Chairman.
I have been in the nuclear energy business for a very long time. I 

was fortunate in being a member of the Enrico Fermi team tha t 
worked on the first nuclear reactor called CP-1, that  was first brought 
into operation under Stagg  Field a t the University  of Chicago. I  was 
fortunate being there.

Chairman Holifield. You might amplify -what you are saying, to 
help my colleagues unders tand; make it a little more explicit.

I know Mr. Erlenborn understands it, but tell us about the first 
work that  was done.

EARLY NUC LEAR WOR K

Dr. Agnew. The first work, which indeed proved a self -sustaining 
nuclear chain reaction tha t could be controlled, was done at the U ni
versity of Chicago under Stagg Field under the direction of Enrico 
Fermi. Dr. Sachs, Wally Zinn, a whole group of people were there, 
30 of us altogether. I was one of tha t parti cular team tha t actually 
built the device and brought it into being, which opened the nuclear 
era.

I was also present over Hiroshima when the first weapon was used. 
So I have been in the business for a long time and have seen the 
good parts  and bad parts of nuclear energy and am now presently 
Director of Los Alamos Scientific Laboratory.

I have served on PSAC panels, national security panels, NA.SA 
safety panels, and even served in the New Mexico S tate Senate for 
quite a number of years. So I have been in the business you might 
say, in management of research programs and interact ing with the 
public, and I will provide a summary biographical sketch for the 
record.

Chairman II olifield. Very good.
Dr. Agnew. Mr. Chairman, I think  I would like to read this very 

short statement.
Chairman II olifield. You are now Director of Los Alamos Scien

tific Laboratory?
Dr. Agnew. Yes, sir.
Chairman II olifield. And you have been associated with the pro

grams there, both nuclear and nonnuclear, for many years ?
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Dr . Agnew. R ight .
I  will read th is very br ief  tes tim ony and  the n elaborate  on it as 

you see fit.
Mr. Ch airma n, as one who wishes, alo ng  w ith  the  res t of my scien

tific colleagues, to do som ething pos itive and  constru ctiv e tow ard  
solv ing  the ene rgy  prob lems of th is Na tion ins tea d of  ju st  stu dy ing  
wh at might be done. I commend you and  yo ur  colleagues  for in tro 
duc ing  TT.R. 11510. I  feel it  is most im po rta nt  to  e nac t leg isla tion as 
soon a s possible which will give specific r esp onsib ilit y to an ind ividual 
and  an organiz ation  fo r solv ing  the  Na tio n’s to tal  ene rgy  problems. 
TT.R. 11510 does this. I  urge ado ption  of  th is legisla tion  as rap id ly  
as possible, although I  fu lly  appre cia te th at  in time it may  need to 
be amended if  pa rti cu la r problem s aris e and  dem ons trat e deficiencies 
in the  act. I t is most im po rta nt  to do som eth ing  now and  not to wai t 
foreve r in stu dy ing the  prob lem and  att em pt ing to arr ive  a t a per fec t solut ion.

T favor th is legi sla tion because  it ma rsh als  in p ar tic ul ar  the  resources 
of one Fe de ral agency, the  A EC , which has a spe ctacul ar tra ck  record  
for R. & D. and  pro duction th roug h its con tracto rs. In  m y  opin ion,  
no oth er agen cy has  conducted and support ed  R. & D. ove r such a wide 
spectru m of science as efficiently and as pro ductivel y as has  the AE C.

AEC INTE RD ISC IPL INAR Y APPR OACH

T expect them to do equally as well when the ir  resources a re comple
mented and  app lied across  the  board  in the  ene rgy  field. Th e key to 
success of  these lab ora tor ies  has  been to hir e ou tst an din g scie ntis ts, 
hav e no comp artme nta lization , and  ap ply an in ter dis cip lin ary ap 
pro ach  to the  solu tion  of prob lems. We  believe  th at  two heads are 
be tte r than  one, and  two  disc iplines  can contr ibu te more th an  one.

By  th is in terd isc ipl ina ry  approach—and T am dig res sin g from  the 
tes timony —T mean when we have a pa rti cu la r prob lem we will put 
toge ther  a gro up  of  i ndividuals , c hemists , physici sts,  ma thematicians , 
biological  scie ntis ts, att ack a problem  so the y can all in ter ac t t og eth er 
to come up wi th a solut ion in the  most efficient manner and quickest 
time . I f  you ju st  p ut  people on a cer tain disc ipline, the y have  to l ear n 
othe r disc iplines  in ord er to att ack the  problem  pro per ly.  By  pu tti ng  
a team  toge ther  with diff erent bac kgroun ds,  we are most effective  in 
solving prob lems. Tha t is wh at I mean  by th is in ter dis cip lin ary app roach.

I might say we have  att acked some very in teresti ng  p roblems with the De pa rtm en t of  Ag ric ul ture  recent ly on the  quick diagno sis  of 
cho lera  in pollu ted  por k, and  again  it was pu tt in g elec tron ic people 
and physicis ts and biologica l scient ists  toge ther  th at  came up with the  techniques.

I have mentioned  I  am very much in fav or  of  the  b ill and of doing som eth ing  in a hu rry .
SUGGESTED REVISIONS

I have a few specific suggest ions  w ith  reg ard  to t he  bill bu t I  w ould 
supp or t the bill as dr af ted wi thou t these suggestions. I f  thes e sug 
gest ions  wou ld d elay passage th en  I  would s uggest t hey  not be adopted.
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The Pres iden t and Sen ate must be very  caref ul in the  selection  of 
the Ad minist ra tor, and  I would urg e th at  he  be appo int ed  f or  a finite  
term,  say 5 yea rs, and  should  be removed  only  wi th the  advice and  
consent o f the Sena te d ur ing his or  he r term.

I also believe t ha t, at  least fo r th e firs t few yea rs, the  o rgan izat ion’s 
ap prop ria tio n should  not be sub jec t to annual au tho riz ation . If  we 
are  serious abo ut the  energ y prob lem, I  wou ld urg e t hat  you  auth or ize  
and ap pr op riate at  leas t a 3-year bud get  and review and  ame nd it on 
of annual basis. We are  g oin g to have to make  a c omm itment,  a l ong
term com mitmen t, in th is area, and  the best way of doing th is is to 
commit fun ds  on a longer  basi s th an  1 yea r. You'll  get  a much more 
effective A dm inist ra tor and  s taff wi th a co mm itment  of f unds  to cover 
several  years. The Ad min ist ra to r and staf f will have enough  to do 
wi tho ut fighting  fo r fun ds at  the  beg inn ing  of every yea r, especia lly 
ini tia lly . 1 urg e you to give him a flexible org aniza tion, amp le fun ds  
and a  dir ect ive  to produce resul ts.

BAR ON IMPO UN DM EN TS

In  the  same sp ir it  I would urge at  least fo r t he  fi rst 5 yea rs t hat  the 
OMB be speci fical ly forbid den to impound any  fun ds  au tho rized  and  
ap prop ria ted to the  ER DA . As an aid  to the  Adm in ist ra to r in st art 
ing  new and  v igorous pro gra ms  w ithout h av ing t o wa it fo r th e op era 
tion of  th e nor mal budget cycle in every case, I urg e th at  a t leas t $100 
mil lion  a year in con stru ctio n fun ds  be made ava ilab le to be spent at 
the  discre tion  of the  Ad minist ra tor . Simila rly , I urge  t hat  provis ion  
be made for pu rch as ing capit al equ ipm ent  items wi th nor mal op erat 
ing  fund s ra th er  than  havin g a separat e capit al equ ipm ent  accou nt. 
Do no t tie  the  Adm in ist ra to r’s hands by sepa ra tin g opera tion and  
equ ipm ent  funds.

Wh en I  made the  refe renc e to OMB with rega rd  t o impoundin g of 
fun ds,  the  po int I was tryi ng  to  make was th at  if  you are  rea lly  ser i
ous abo ut tryi ng  to do som eth ing  in th is  prog ram , OMB should  not 
be allowed to g et in th e way. I know how h ard t he  Con gress has  worked 
in rev iew ing  the  pro gra ms , havin g an Adm in ist ra to r ju st ify his  pro
gram.  H av ing done t ha t, I  would say f or  the  fir st few years th at  sho uld 
lie am ple ; and  to have  the  OMB , lac kin g the  benef it of the  detaile d 
discussions which tak e place between the  ad min ist ra to rs of labo ra to
ries and th e Congress, who mad e the  judgme nt,  made the a uth or iza tio n, 
made the  approp ria tio n,  to the n have OMB essent ially at  th ei r will 
impou nd fun ds  could  be disast rou s to a pro gra m such as this.

I th ink it is very im porta nt to hav e a com mitment of  fun ds  fo r a 
per iod  of yea rs so th at  the  Ad minist ra tor, his  As sis tan t Adm in is tra 
tors, and  lab ora tor ies  tasked , realize there  is a com mitment to  get the  
job done. The pro gra m should not have the  ris k of being tu rn ed  off 
at the  end  of a y ear an d have a t rem end ous  cutba ck.

Mr. H orton. I  d on’t wa nt to in te rr up t you r te stim ony  but  I  do w ant  
to concur  with you 100 percen t even tho ug h I si t on the  same side of 
the  aisle as the  admi nis tra tio n. I am very much  concerned abo ut th is 
prob lem, especially  w ith  r egard to the  scientific c omm unity. I  have  the 
Un ivers ity  of Roc hes ter in my di str ict , and du ring  th is pa st  year  I 
have  been concerned w ith the  p roblems tha t they are  f aci ng  in medical
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research and in o ther disciplines also. I just want to underscore what you are saying. Yon are not going to get a scientist or other professional who has the ability and expertise that we are talking about here to commit himself for 1 year. He just is not going to do it. The Government will have to be aware of that  problem. If  we are going to have these scientists and technical people, they must have a program which they can count on.
I believe the Congress should have the ability to review appropriate funds. B ut in these very special fields, and especially in th is one, you have to have some continuity. I think this is one of the problems we have today in the field of education: there is not a continuity or stability in the  programs, and there is a lot of indefiniteness, because of the inability of the Congress to meet these longer term commitments.
So, I think you are making a very good point and I  want to indicate my support for the position tha t you are taking. I think it would be very useful fo r the OMB people to have a copy of your testimony and I will personally make certain they do get it so that  this point comes across to them.
Thank you.
Dr. Agnew. Thank you very much, Mr. Horton.

ELEVATING DIRECTOR OF MI LITA RY  APPLICA TIO N

To continue, I urge that you specifically designate that the Director of Military Application be at the three-star rank. I believe this is very important, since the DOD officials with whom he has to in teract are at that level, and I  believe the caliber of  officers who will be made available to the administra tion will be better qualified at this rank. A brigadier or major general equivalent, who wishes to fur ther  his military  career, is at a decided disadvantage in questioning some of the requirements imposed upon him by his DOD counterparts who are at the three-star level.
I might digress. We have seen th is en masse, and I  know the Joint Committee on Atomic Energy has asked many times why the Division of Military Application hasn’t been a little  more, say forceful in rebutting some of the DOD requirements. I  th ink part of the  reason is tha t the senior officer has been at  a lower rank than those in the DOD who impose cer tain requirements upon him. He just cannot ta lk back to these people.

DISPOSITIO N OF WAST E PRODUCTS

To continue with the  suggested revisions, perhaps it  is implied, but in section 103, page 6, line 24, I would add “and the disposition of their  products”.
Chairman II olifield. What is the reason for tha t parti cular suggestion ?
Dr. Agnew. The reason fo r tha t is, I  think,  in many of these new technologies one should, at the very beginning, face up to the fact there may be good or nonbeneficial results coming from the products of the particular energy production mechanism, and what I  am ta lking about here you might construe as waste management.
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I t  is no t clea r, when one looks  a t how one is going to  p rod uce  some 
of  these ene rgy  supplie s, where the  res ponsibi lity  lies fo r taki ng  int o 
accoun t wh at you are  g oin g to do with the  pro ducts , be it  combustion 
produc ts from a coal plan t, or  r adioac tive •waste fro m a n uclea r p lan t. 
I  th ink it  clarif ies the int ent, whi ch I  am sure th at  you  have, th at  you 
look at  the  c omplete systems, and I  wou ld ju st  add  th at  specific word .

Ch air ma n H olifield. I  th in k th at  is a valuab le suggestion  an d I 
won der , do you have a copy of th e bi ll in  fr on t of yo u ?

Dr . A gnew. Yes, s ir.
Ch air man  H olifield. I  w onder if  you  wo uld  look  a t pag e 6, line 22, 

(4 )?
Dr . A gnew. Yes; I  saw  th at.
Ch air ma n H olifield . And  rea d that .
Dr . Agnew. T hat  ta lks abo ut safet y and su pp or tin g env ironm ental, 

bu t I  see, as I  say------
Ch air man  H olifield. You a re t alking  about th e p hys ica l d isposi tion  

of  was te p rod uct s ?
Dr . Agnew. I  am ta lk ing abo ut physical  dispos ition or uti lization . 

I t  may be th at  these pro ducts  can  be uti liz ed  in a dif ferent  ma nner 
th an  we tho ught.  I t  adds a l itt le  bit.  As I  sa id, these  are  pe rha ps  minor 
point s, b ut  I  fel t I  sh ould make th at  clear .

Ch air ma n H olifield. I  th in k it  is a good suggestion  and  the staf f 
ce rta inly  will  review it. I have gone  th roug h your  sta tem ent very 
ca ref ull y, and you m ake  sev eral  good suggestion s. In  some insta nces I 
th in k the y are  cove red, bu t I  am not adverse to  re em phasizin g them by 
a few words like  you suggest here. The disposit ion  of e nergy pro ducts  
is ce rta inly  a major  leg islative problem , and if  it  is a re ite ra tio n of 
som eth ing  alr ead y contain ed in t he  Ato mic  En ergy  Act------

Dr . Agnew. I t  m ay be covered the re,  I  was no t able  to  go back  and  
fo rth .

Ch air man  H olifield. It  wou ld he lp to bu ttr ess the poin t, and  I  th ink 
it  is a valuable  suggestion.

facilitating  commercial applications

Dr. Agnew. To con tinue, in section 103 it  migh t also be wise to 
recognize expli cit ly the fact  th at  rea l im pacts  on the U.S . energy 
problem will occur only  if  newly developed tech nology  is widely 
adopted  by pr ivat e industry. I t wou ld therefore seem ap prop ria te  
to  include in the  lis t of fun ctions an item  (8) such  as the  fo llowing: 
“f ac ili ta tin g the  tra ns fe r to  indu str y o f new energy technolog ies deve l
oped in Fe de ral  lab orato rie s and enc ourag ing  t he ir  widescale  u til iza
tio n (by taking  ex pli cit  actions  w ith  re spec t to the  remov al of ba rri er s 
to im plem en tat ion ).” Al ter na tiv ely  it  might  be sufficient to replace 
line 10, item (6 ), pag e 7 wi th t he  fo llo wing: “ (10) wor k w ith  the  objec 
tiv e of faci lit at ing the tran sf er  of  fed era lly  developed ene rgy tec h
nology  to  the pr ivate sector.”

There  are  many th ings  deve loped unde r Gover nment  contr act s 
which, because  of  some of the pa tent ing reg ula tions , indu str y ju st  
sim ply  doesn’t wa nt to pick  up. W ith ou t essen tial ly a n exclusive license 
or  pa tent  arr angeme nt—the y feel that  in al l cases they ha ve to  do some
th in g to  ad ap t it  to the civ ilia n economy or  t o the pr ivate indu str ia l
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economy—it  m eans investm ent  and tim e on th ei r pa rt , and  if  they are not pro tec ted  in some way the y feel anoth er organiz ation  w ill come in and  ta ke advanta ge  of  w ha t they  ha ve done.
So, I would ju st  like to s ay th at , a s one o f t he  objectives, one shou ld try to make it  easy fo r indu st ry  t o pick up th is technology , eit he r by allo win g th e i nd us try  to  wo rk r ig ht  wi th th is from t he  very beg inning , or  la te r on, and make sure there are  no art ific ial  ba rri ers such as the one I speci fical ly refe rre d to as pat ent s.

PROBLEM OF JO IN T PROJECTS

Ag ain  it  is more  of  a cla rifi cat ion  fo r one who has  just read the  prop osed leg isla tion wi tho ut knowing  wh at else is behin d the  bill,  or what in det ail  is in the  Ato mic  En ergy  A ct,  b ut  let me make anoth er po int  fo r emphasi s. Bar rie rs  to Go vernm ent-in dustry should  be removed. Fo r instance, we have  a pro posal  righ t now on solar pane ls. We have deve loped a solar  pan el at  Los Alam os which looks like it is very  efficient, very easy to con stru ct. We  are  tryi ng  to get  fun ds from  the Na tio na l Science Fo un da tio n jo int ly with Un ited Sta tes  Stee l, and  there  are  all sor ts of  legal prob lems, wi th the  national  labora tor ies  such as ours being in con cer t wi th Un ite d State s Steel as fa r as the a tto rneys a re conce rned.  Ev ery body think s it  is a good idea, but there  are  lots  of  wh at I  con sider to be arti ficial ba rri ers, and  I th ink if  it  is mad e clear  in the  act t hat  the  objective is to  get on wi th it, then sometimes att orn eys can find ways of doing  th ings : whereas  if they aren ’t stimu lated  in the  righ t direct ion , the y can br ing up more obstacles th an  you can possibly imag ine.
Ch airma n H olifield. I  think  th e purpo se is se t f or th  in the  Atom ic En erg y Act, maybe in lan guage which is no t qui te sa tis fac tor y, bu t the re are  prob lems o f tu rn in g R. & D. ove r t o ind us try . I  don’t know an ything  abo ut th is  pa rti cu la r prog ram you are  speakin g of.As I  underst and it, you  have been wo rking  with Un ite d Sta tes  Steel on i t ?
Dr. Agnew. No ; we wa nt to st art  t o wor k and have them in at  the  very  beg inn ing , so what we come up  wi th is rea dil y ad ap tab le to the  pr ivate sector.
Ch air ma n H olifield. Of course th is  does invo lve the  problem  of fav ori tism,  le t us say, by tran sf er ring  of  p aten t know ledge which has  Ix'en acqu ired  with  pub lic fun ds------
Dr.  Agnew. I  und ers tan d.
Ch air ma n H olifield [con tin uin g] . To a p riv at e en ter pri se  and dis cr im inat ing again st oth er pr ivate en ter pri ses  g et tin g the  same kno wledge at the  same t ime  and  hav ing  the same typ e of  access to  i t. I t  is an old problem  th at  we have had. In  the Bri tis h system, I  believe, thev solved it  by  the Governmen t pa tent ing the process and  t hen ma kin g it ava ilable  on a ba sis of roy alti es,  ju st as a pr ivate indiv idu al does who has  a pa ten t. We  have never done  th at . We  have eit he r given the  t ech nolog y to  th e fav ore d pa rt ic ip an t in the  process, which some claim  to lie a w ind fal l, o r we have made it  av ailabl e to  all companies at  the same time, and  the y can use it wi tho ut hin dra nce bu t also wi tho ut specific monopol ized control.
Dr. Agnew. I  unde rst and th at .
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Ch air ma n H olifield . So it  is a deep  prob lem. I t  is no t a simple 
problem , and  we have wre stled wi th it  fo r yea rs. I  apprec iat e your 
suggest ion.

Dr . A gnew. I appre cia te t ha t.
Mr. H orton. I t hink  you ha ve a  good point .
I believe  the  th ru st  of  wh at you are  t ry in g to do is to ind ica te th at  

you don’t wa nt any  unnecessary obstacles thrown  in  the  way of the  
coo pera tion  between the  Government  and in du str y.

Dr . Agnew. Rig ht .
Mr. H orton. I  real ize when  you get  a bun ch of  lawyers in the y do 

create  p roblems.
Dr.  Agnew. W ell,  the y do n' t if  t hey un de rst an d wh at thei r task  is.
Mr. H orton. But  I  think  th e t hr us t o f y ou r po int is a good one, and 

th at  is if  we don’t cover it in the  lan guage, maybe we can  cover it  in 
the rep ort .

Dr . A gnew. Fine .
Mr. H orton. We can ind ica te th at  we are  int ere ste d in th at  po int  

th at  you make , whi ch I th ink is a va lid  point . You  don’t w’ant  to find 
tech nical reasons constant ly being thrown in the w ay to preven t some
th ing from being accomplished . W ha t you wa nt to do is to rese arch 
it, deve lop it, come up wi th the prod uc t and the n have it ava ilab le 
to th e public .

Dr.  Agnew. That  is rig ht , th at  is the  whole objective, as I  un de r
sta nd  what we a re tryi ng  to  do. I t  is no t ju st  t o do the  technical work 
and then  wr ite  lea rne d papers on it  and publi sh it  in tech nical jo ur 
nals.  We w an t t o tran sf er  th e technology  t o the pr ivate sector and get 
the  ene rgy  flowing.

Mr. I I orton. Rig ht .
Dr.  Agnew. I n  sect ion 104, page  9, l ines 14 t hrou gh  19 seem some

wh at lim ited . I wou ld sug ges t the  w ord  “ vehic ula r” in place o f “a uto
motive” in li ne 15 and  wou ld amen d lines  18 and  19 to r ead “mobile and 
sta tio na ry  sources using e ith er fossi l or  synthe tic  o rganic fuels.”

SY N TH ETIC  FUEL S

As I  interprete d thi s p ar tic ul ar  section, i t seemed ra th er  res tri cte d to  
me, ta lk ing only  abo ut auto mot ive.  I  th in k vehic ula r is more ap pr o
pri ate . I  t hink  th e real  imp act  is  go ing  to come on  buses, tr ains , thing s 
like  t ha t;  an ything  tha t moves should  be covered . An d the n when you 
ta lk  abo ut fossil  fuel s, many peop le have pointed  to  hydro gen  econ
omies and  use of  s ynthet ics . I  would like to  m ake  it  c lea r t hat  we are 
not lim iting  it  to any  pa rti cu la r type  of  ju st  foss il fue l bu t will  in 
clude synth etic fuel s, hydrogen s, an ythi ng  th at  may be used  as 
combust ionable.

Ch air ma n H olifield. I  th ink your  e xp lan ati on  of th at  is good and  
I th ink it  is pr et ty  clea r. W ha t you hav e added the re is lan guage 
which goes beyond the  word “ foss il.”

Dr . Agnew. Th at  is r igh t.
Ch air ma n H olifield. An d it  tak es in to  con sidera tion othe r syn

theti c org anic fue ls whi ch migh t be developed at  t he  same t ime ?
Dr . A gnew. Ex ac tly , Mr. Chairma n.
Ch air ma n H olifield. We  will  look a t th at ve ry care fully .
Tha nk  you.
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MAINTA ININ G WEAPONS COMPLEX

Dr. Agnew . T o continue, I  believe it  is ext rem ely  wise to  keep  the  nucle ar wea pons R. & D. and pro du cti on  complex toge ther  as  i t exist s tod ay.  This yo u propose doing.  To s pl it t hi s com binatio n w ould, in m y opinion , increase the overal l costs  to th e ta xp ay er  manyfol d and s tre tcn  out t he  tim e fro m concep t to stockp ile by a t lea st a factor  o f 2.Mr.  H orton. I  th in k you are  mak ing an im po rtan t po in t here . We hav e ha d some discussion  before by  othe r witnesses on th is  subjec t and some of  the members who don’t happen to  be here  now have asked ques tions  about this subject .
I  th ink it  wou ld be well if  you cou ld ju st  elaborate  a lit tle bi t on your  re aso nin g h ere  f or  s ay ing  t hat  thi s would increase  t he  cost. Per haps  you cou ld su pp or t and subs tant ia te  th at  wi th some addit ion al test imo ny.
Dr . Agnew. OK.
Wh en I  finish th e par ag ra ph  I  will digress an d do tha t.The AEC’s method of op erat ing in th is are a is unique  and an examp le the  D OD  shou ld t ry  to  fol low. Pl ac in g th is tot al ac tiv ity  u nder the  DO D wou ld res ult  in alm ost  as dis ast rou s a sit ua tio n as sp lit tin g the  production and R. & D. and pu tt in g one par t in the  DO D. The  course  you p ropose is most a pp ropr ia te .
Le t me expla in t his .
The  way  t he  l abora tor ies  work wi th the pro duction  complex  in the  AR C, they  are  one en tity, even tho ugh the y are  sep ara ted  geograp hical ly and separa ted  as fa r as th ei r manag ement  and  the contr actors  are  concerned. We  in pa rt icul ar  deve lop certa in technologie s in the  ha nd lin g o f, le t’s say, uran ium  or  p lu to ni um : a t t he  same time we a re working  w ith  the peop le i n t he  p roducti on  p lant  to t ra ns fe r th is tec hnology immedia tely . Th ey know wha t they  are  doing, there  are  no ba rri ers, no c on tractu al ba rri er s such as I  cou ld foresee i f the y were in a separat e agency or  no t par t of  the  fam ily , so to speak .Ou r people  work  wi th these people. We  use th e same, le t’s say, eq uip ment in th e p roduction  fac ili ty to  do m any  th ing s. The b ig  la the s th at  were involved  in  doing  some of, as an ex amp le, Sp ar tan wa rhead  de velopment are pre sen tly  also being  used to  make  co ve rs  fo r some of the  cen trif uges.  I  can’t get into some of  thes e det ails  because they  are classif ied. But  the  machines are  used all  the  tim e th roug ho ut  the  whole agency .
T th in k you  are  awa re of  the  difficult ies th at  the  Defense  Dep ar tment in pa rt ic ul ar  has  had—when the y build  som eth ing  the v always seem to  have overru ns. We  don’t have o verruns. W e ha ve a bu dget,  an d we do wh at  we have t o do wi thin th at  b udg et. In  the pro duction complex , if  we hav e to get th ing s done,  we get them done and bel ts get tighte ned, and  othe r thi ng s don’t happen  if  we run into a poten tial  ove rrun prob lem. Tf we get into a problem , we solve it wi th the  resources we have ; we don’t come back to renego tiat e in the context  of man y defense con trac tors.

CIVILIAN BENEFITS FROM MILITARY R. & P.

Chairman H oltfiet.p . I  don’t want to bre ak  your  t ra in  of tho ug ht,  bu t T th in k th is is quite  imp or tan t. Can  you give some examp les in the
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unclassif ied are a of discoverie s in the  process of mili ta ry  techniques
and pro duction------

Dr . A gnew. OK.
Ch airm an  H olifield [co nti nu ing ]. Whic h are  act ual and of dual 

value t o the  civil ian  economy, imm ediate ly tra ns fe rable to the  c ivi lian 
sector .

Dr . Agnew. We ll, one str ik ing example is the whole  prog ram  of  
fusi on— fusion which  ult im ate ly will  be the solution to  the wo rld ’s 
ene rgy  p roblems and will  h ave  d ist inct advanta ges in th at  everyone is 
su rro unded w ith  wa ter,  and you can  ge t the d eu ter ium  ou t of the w ate r, 
so there won’t be have and have-not na tions  in the con tex t of raw  
mater ials.

The fusion prog ram rea lly  evolved fro m the weapons  pro gra m.
Ch air man  H olifield. F rom th e h ydrog en bomb ?
Dr . A gnew. Yes; if you wa nt to call  it  that . Th ere  are  arg um ents 

as to where th is in iti al  ac tiv ity  rea lly  took place , wh eth er it was 
spec ifica lly in the  weapo ns lab ora tor ies  or  a t Princeto n. There  are two 
places . Really  all  evolved  at  the  same time . But  it  would never have 
happened at  Pr inc eton  had the y no t had at  the  tim e, ju st pre ced ing  
thi s, Pr ojec t M at te rhorn in which Pr of . Jo hn  Whee ler  was tryi ng  to 
un de rst an d how one causes  fusion to tak e place, bu t it  was in the  con
text  at  t hat  t ime  o f the hydro gen  bomb, to use th at  te rm.

Now, the fus ion  program , be it  the con ven tion al CT R magnetic 
confinement pa th  or t he  la ser  fusion pa th , star ted as a dir ec t res ult  o f 
peop le in the  weap ons prog ram  being conc erned wi th th is basic  proc 
ess;  and the n it evolved into  how th is could be tra ns fe rre d over to 
wh at you would call  peacefu l use. Tha t to me is t he  most st riking  ex
amp le of an  ar ea  specif ically  out  of the w eapo ns p rog ram .

An othe r one which is going to be  a long, roundabout way bu t I  th in k 
it could happen, is t he  fol low ing : We are  very  m uch intere sted in ma
teria ls in the  weapons  program s and in some of the mili ta ry  ap pl ica
tion. You reca ll there was a Rov er program  fo r space nuclear pr op ul 
sion, and out of th at  prog ram  evolved ma ter ial s to run at  high  tem
perature s. I th in k the rea l pro gre ss in th e fu tu re  in gas  rea cto rs is 
a result  of t his  basic ally .

An othe r sp inoff  in the h igh -te mp erature m ate ria ls is a r at he r un ique 
concept o f ma kin g holes in the  process called “su bte rrene,” w hich was 
recent ly demo nst rated in the  Wash ing ton  area. Th is is where we ac
tual ly  melt, rock and form the hole by the  melt ing of the  rock. Ma ny 
peop le, indu str ial  peop le have come aro und to  see it  and  are  in te r
ested. Oil well people are  v ery  intere sted fo r two  reasons. One, when 
we dr ill  th is way in certa in typ es of soil, such as allu vium,  you may 
not need to pu t a cas ing  in. For  t he lifetime  of the  bit s, you may no t 
hav e to br ing up vour  dr ill  system, you keep  dr il ling  the  ho le /A nd  
even more  im po rta nt , in my opinion , if  we are  goi ng to  pu t in the  
Alask an pip elin e—T per son ally believe th at the re  a re goi ng to be some 
real difficul ties pu tt in g in the pipelin e, no t because  of  wh at every 
body th inks  the  problem s will be, bu t th e problems of  digg ing the 
holes in orde r to pu t the caissons down , and in orde r to su pp or t the 
pipeline. They are  ha vin g trem end ous difficulty dr ill in g the  holes in 
the pe rm af ro st;  dr ill in g in a mixtu re of ice and rocks is presen tin g a



218

problem. They are having real problems to cope with. They can do 
it if they have very large drilli ng rigs, but there is a question as to 
whether or not it is going to be feasible to take those r igs over the 
terrain.

Using subterrene, I am convinced we can make, not a hole that you 
would normally drill to pu t a caisson in, but a hole—if you had some 
sand and you put a cup down in it, and you just make a hole where 
the edge of the cup is—we can drill  a hole like that,  and then they 
can slip the caisson down and grow it in, or freeze it in. We have 
shown this to several of the oil people, and the people that have to do 
the job are very much intrigued.

Unfortunately some of the management who haven’t been out in 
the muck permafrost are saying, “Well, it hasn’t been done yet, I 
worked my way in rotor rigs, and, by God, we will build a bigger rig 
and do it.”

But, I have a feeling the subterrene technology, which by a cir
cuitous route came from the weapons program, could well .have an 
application even in our present problems with regard to putt ing in 
the Alaskan pipeline.

Mr. Horton. You used the word “disastrous.” As I say, there has 
been some discussion about splitting this off.

RESOLVING INT ERFAC ES

Dr. Agnew. I think it would be disastrous in t hat  you immediately 
interject interfaces tha t don’t exist now. Many times in a weapons 
production making any sort of a device, many times where you get 
in trouble with the Defense Department there is interface between 
two contractors. One contractor gets in trouble, let’s say. In fact. I 
could give you an example in a part icular missile called SRAM, 
where the contractor  had some difficulties and he needed a half  inch 
more space. Now, fortunately the technology in the AEC labs was 
such—this was an industria l contract, DOD contract—we were able 
to shorten our warhead so tha t we could place it in his missile. Had 
we not been able to do that, and we paid a penalty for it —had we not 
been able to do that, they would have had to renegotiate the contract;  
and having opened up the contract, it would have cost the Govern
ment a lot more money. Had all this been in one organization, the wav 
we do in making a weapon, we would have worked out the interface 
problem on our own. We could have gone into our other space in
volving the production complexes; we could have worked it  out mu
tually. There is no necessity to renegotiate a contract. In other words, 
we can give and take when we have a problem, if the production 
plant has a problem. We are in continual cooperation, continual com
munication, and continual transfer  of information. If  they have a 
problem, since we can consider them p art  of us, we give. If  we have a 
problem, they give.

So you don’t have these artificial barriers which you must have 
in the other type of arrangement because of contractual arrangements.

Mr. Horton. I think one of the concerns was that if you left  the 
national security par t in, there would be a tendency to devote more 
of the funds and the personnel to the milita ry than there would be to 
the civilian programs.
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ou have had experience with t hat,  and I think  perhaps your testi
mony on this would be helpful.

ENERGY AND NATIONAL SECURITY

Dr. Agnew. Let me be specific with regard to Los Alamos. Our 
budget today is approximately two-thirds from the division of mili
tary  application. The rest of it has no military application. It has 
national security implication. I think the whole energy problem is 
clearly connected with national security. But in the direct military  
I)() I) sense, one-third of our work has no connection with that.

Of the two-thirds which we. get funded from the division of mili
tary  application, half of t hat  is what I call pure or applied research 
across the field. I t has relevance to our military part , our weapon re
quirements, but it also is directly applicable to other areas.

For  instance, take the laser fusion which s tarted  again under the 
division of  military application. Some of the applications, I think, 
of tha t work are going to be as revolutionary as the first reactor under  
Stagg Field, or the first nuclear weapon, and I think  these will be 
made known in the not too dis tant future.

I can’t go into all the developments now, but  I think you will find 
this in all national laboratories. We have a specific job to do. As far 
as the requirements imposed upon us by the Department of Defense, 
we are the Nation’s armorers in the nuclear weapons field. It  is re
viewed in  the present AFC  budget, and the rest of the programs are 
also reviewed.

CIVILIAN BENEFITS TO MILITARY

Mr. H orton. There is another phase of it the chairman asked you 
about, the research and development in the milit ary field spil ling over 
into the civilian area. I assume that it is true the other wav also, in  
other words, by having this unique situation which you have now, 
with the whole research and development effort under one umbrella, 
1 assume th at if you have some accomplishments in what would be in 
the nonmilitary field, you might also find a spillover from tha t that 
would be of help to the military.

Dr. Agnew. Tha t is exactly right.
Mr. H orton. So there are spillovers from both sides, so to speak.
Dr. Agnew. As an example of this, to go back to the early days, 

people talked about hydrogen bombs, and a t th at time it  was thought, 
if you are going to build a hydrogen bomb, and it was correct, you had 
to have hydrogen. A t tha t time it was thought the way you did this 
was to use liquid hydrogen. As a result we at Los Alamos started a 
very strong—we still have it  today—cryogenic program. This is low- 
tempera ture physics. In fact, I would say we have the best cryogenic 
laboratory in the world. These people, as a result of their  expertise, 
liquid hydrogen handling, really evolved and set up the MBS labora
tory at Boulder, Colo., which in turn  supplied the technology, the 
basic technology tha t was needed for NASA to go in the  Saturn  p ro
gram.

SUPERCONDUCTING ELECTRICAL ENERGY STORAGE

Tha t hydrogen, the whole hydrogen business evolved from weap
ons requirements or what were thought to have been weapons require-
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ment in the early days, and even today the same cryogenic engineer
ing has led us to develop some concepts in the energy field, such as superconducting electrical energy storage.

Let me explain this very briefly. I think you are aware th at superconducting material is material t hat  has no basic electrical resistance when it  is operating in a superconducting mode. Tha t means if you put a current in the loop, and it  is superconducting material, the cur
rent will continue to flow, no resistive loss, no heating, the current will 
continue to flow. There is quite a bit of energy stored in tha t magnetic 
field that accompanies this circulating current.

One can visualize a superconducting storage system in which you 
have a lot of current continually flowing with no losses.

When you need some of this electrical energy you draw it off. It  
is a completely new concept in storing electrical energy. I think you 
are aware of the water storage systems t ha t are being developed on 
Lake Michigan, very large and very expensive. They are not too effi
cient because you are pumping water, then you are taking  it during  
the off peak, then  using that water in hydroelectric plants during the peak time in order to develop more power. If  you could just run your 
plants all the time, making electricity, and directly store tha t elec
trici ty not through chemical reaction such as water, not through pump 
cycle, but actually store the electrical energy, we could almost double 
the effective amount of electricity we can have in this country without 
increasing the generating capacity, if one could do this.

Mr. H orton. You have another great abi lity which I  am sure won’t 
show up in the biographical resume; th at is to make difficult subjects 
clear to the layman, and th at is a very impor tant aspect of what you 
are doing.

IMPORT ANCE OF CIVILIAN  CONTROL

Chairman H olifield. One thing  I want to contribute from the back
ground of my experience before the AEC was born. I was engaged 
in the fight along with others, for civilian control of atomic energy. 
What you are really saying is this, tha t because of civilian control— 
all of these scientists are civilians, they may have had military exper i
ence, many of them, but they are civilians—when they are doing work 
on military  contracts, they are just as interested in the transfer  of 
tha t information to the civilian sector as I am, or anyone else is. I  
am very much in favor of keeping something tha t has worked and 
worked well for the American people going just like i t is, because I 
know tha t interchange of information does occur, and it is not compartmenta lized into a one-purpose institut ion to defend our Nation, which is, of course, a very important purpose.

Dr. A gnew. I think you are absolutely righ t, Mr. Chairman, and I  
would offer the proposal tha t if any of the individuals  who believe 
tha t the weapons complex, tha t means the R. & D. and production, 
should be split up or put into a different box, if any of these people are 
honest individuals, objective individuals, if they will visit either of our laboratories, Los Alamos or Livermore, I  th ink they will go away 
and change their mind. I would submit anyone who is making the pro
posal that  we are both objecting to has never visited e ither insta llation to really see what is going on.
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More than half of our facilities are wide open to the public, they 
are not behind a fence with a bunch of guards, we are open to the 
public. We have in the Clinton P. Anderson Meson I acil ity, which 
you and other members of the committee were instrumental in bring
ing into being, we have now over 900 users representing 44 countries 
in the world who have come and are p lanning  to work at this  fac ility. 
We had a very large meeting, and everything is open in the Labora
tory.

Chairman II olifield. This is for the purpose of investiga ting the 
middle-energy range of accelerator physics, and pract ically all of th at 
is directed toward civilian application ?

I)r. Agnew. Yes.
Chairman II olifield. In the medical field as well as in other fields?
Dr. Agnew. That is right.
We have one group in that particular division specifically for appli 

cations and today there is a spinoff again from this accelerator tech
nology, which was developed in the beginning for military  purposes; 
in order to get the cross-sections which were required in order to 
understand the basic reactions in weapons, we had to develop better 
accelerators. The new’ accelerator technique which was produced for 
the LAMPF Facili ty, as it is called, is the technology which is now’ 
used in the private  sector for producing all X-ray machines in this 
country and in the world. Tha t t rans fer took place very quickly. Un
fortunately for our people there are no patents involved, because they 
published the technology before pa tents were made, and so it is com
pletely open. But that was good.

Chairman Holifield. Good for the benefit of  mankind?
Dr. Agnew. That is right.
Chairman IIolifield. In other words, they got the benefit of tha t 

without having i t constricted and withheld on a monetary basis-----
Dr. Agnew. Tha t is right.
Chairman Holifield [continuing]. From utilization.
Dr. Agnew. That is right.
I have a little bit more, Mr. Chairman.

NEC  RESEARCH ROLE

It is wiser and proper that  the licensing and regulatory function be 
separated although I am worried tha t the leadership for this impor
tant  function may not be as readily available as you deserve to expect. 
In particular, I question the wisdom of tha t parti cular Commission 
engaging in research. Contract ing for research yes, tasking ERDA, 
yes; but actually engaging in research, no. I believe tha t will only 
bring about duplication of facilities and an attempt to find talent 
which may not be read ily available. I would prohibit the regulatory 
agency from actually conducting research. If  they are authorized to 
conduct research, they will reinvent the wdieel a century late. The 
talent  will be in the ERDA and other places. The Commission should 
use it, not duplicate it.

Chairman II olifield. Where in the bill do you refer to thi s pa rticu 
lar concern that  you have ?

Dr. Agnew. Let me find that. There is a word in there.

25- 108— 74------ 15
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Ch air ma n H olifield. Pa ge  21. The staf f called it  to my attention.
Dr . Agnew. Let  me see wh at caug ht  my eye and wh at bot her ed me.
The very begin nin g, line 2 and  3 on pag e 21, “ The Nuclear En ergy  

Commission may  engage in or  co ntr ac t fo r research. ’' I  have seen what 
has  hap pen ed,  let ’s say,  in the  E PA  as an exam ple. They spent the  
firs t seve ral years  b uil din g up th ei r own R. & D.  capabil ity , and 1 am 
not  impressed wi th what the y have b ui lt up.  Had  they gone imm edi
ate ly into  using e xis ting cap abi lity , they would have been much be tte r 
off. I  th ink t he  co untry  would have been be tte r off.

Ch airma n H olifield. Tha t is wh at you mean  by reinven tin g the  
wheel ?

Dr . Agnew. Tha t is wh at I mea n by rei nven tin g the wheel. Tt is a 
na tura l th ing if  a person is in  charge  of a n org ani zat ion . li e  wi ll have 
his  people come to  him  and  say,  “You can’t dep end  on those oth er 
people , we need ou r own.” I  get  the same th in g myself. An d more 
ad minist ra tors are. In  fac t, I  th in k th at  is the way war s star t. You 
have a staf f th at  t ell s you th at  the y can't  le t the othe r guy  do to you 
what he is goi ng to do to you, and the next  th in g you know you are 
saddled up in arm or and  a white horse an d go ou t and  come back 
and you have egg  all over  your face. An d you find, if  you ever  get 
aro und to havin g a dr ink with  the  othe r guy, th at  is wh at hap pen ed 
to him, too. I  ju st  t hink  t hat  in th is pa rti cu la r instance, the re is com
petence in ER DA, there  is compe tence in indu str y to do this. I th ink  
these  people should decide wh at needs t o be done  and the n task  o the r 
agencies; if  the  othe r agencies, othe r ex ist ing  people are  no t respon
sive, the n T th in k N EC  can do this.

Ch air ma n H olifield. I  hav e been conc erned abo ut th is spinoff, no t 
th at  I am again st it, because  fo r many years  we have been tryi ng  to 
find a way to do thi s. T th ink th is is the  righ t tim e to do it. I  have  
been concerned th at  th is reg ulato ry  and lice nsing commission would 
wa nt t o go and reinven t th e wheel, go out and  ask fo r the  buil din g of a 
bunch of lab ora tor ies , recruit  a bun ch of scie ntis ts, some of  them  
pi ra ted from  ongoing scient ific pro jec ts, at  be tte r salarie s, of  course, 
and  th at  is the way,  th at  is the  pa tte rn , when you wa nt to bu ild  an 
emp ire.  And can you conceive the  Nu cle ar En ergy  Commission, th is 
reg ulato ry  an d l icensing body, n eed ing  to  do—on a per son ally  direc ted  
basi s—res earch and  developmen t in any  field which the y are going  to 
reg ula te?  Years  and yea rs of exp erti se,  bo th as to  equip pin g the  
fac ilit ies  and  personnel , exis ts in the  AE C lab orato rie s or  un de r con
tra ctua l arr angements . NE C could get  the  inform ation  che ape r and  
quicke r tha n the y could  get  by bu ild ing th ei r own lab ora tor ies  and  
star ting  out  from  sc ratc h.

Dr . Agnew. I  can not conceive of  th ei r ha ving  th is requirement .
Ch airma n H olififj .d. Well. I  have been conc erned with th is,  too. 

And th e key w ords in  thi s is “engage in .”
Dr . A gnew. That  is righ t.
Ch air ma n H olifield. In  th is second line , “engage in or contr act 

fo r res earch. ”
Dr.  Agnew. O r t ask , you could  pu t in the  word “ta sk ,” or contr act , 

is th e way to do it. But. I  w ould also say the y could almost dir ec t th at  
it  g et done, bu t I  th in k it  should be done in the othe r agencies.

Ch air ma n H olifield. I f  you rea d fu rther  in  the bil l, we pu t la n
gua ge in  the re I  th ink t hat  takes care of  th at  point.
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I)r. Agnew. Tha t is right.
Chairman Holifield. “ In order to achieve the objectives and carry 

out the purposes of subsection ( a),  the Energy Research and Develop
ment Administration and all other Federal agencies shall, to the extent 
practicable, (1) cooperate with respect to the establishment of prio r
ities for the furnisliing of such research services requested by the 
Nuclear Energy Commission as the Commission deems necessary for  
the conduct of its functions; and (2) furnish to the Nuclear Energy 
Commission, when requested, on a reimbursable basis, through its  own 
facilities or by contract or other arrangement, such research services 
as the Commission deems necessary for the conduct of its functions." 
Tha t means ERDA could go into the private sector, if  i t did not have 
tha t specific expertise, which I can’t conceive of, because these labora 
tories have bui lt the whole st ructure  and know most about it, in my 
opinion. But if there is a specialty in the private sector, paragraph  
(2) provides that  ERDA shall furnish through its own facili ties or 
by contract or o ther arrangement, such research services as the Com
mission deems necessary for the conduct of its functions, and I can't 
see how you can write it any plainer than that.

Dr. Agnew. I  th ink tha t is absolutely right. W hat these littl e words 
“engage in” at the beginning mean, I think they will-----

Chairman Holifield. Someone may get the idea that  they want to 
build their  own laboratories and build an empire to parallel, with all 
expense to the Government, the resources tha t already exist.

Dr. Agnew. Also I would like to mention I  think this is an integral  
part of the R. & D. work tha t is going on, and to separate those two 
by building up another set of laboratories in order to get whatever 
research they deem necessary, I  ju st think  would be wrong. It  should 
be an integral part of the research th at is going on. That research is 
going to be done in ERDA, and I think  the other specific tasks that 
regulatory may require should be done in the same complex, be it 
national laboratories, be it industry .

In conclusion, I urge passage of thi s legislation as soon as possible. 
In particular, if you deem it  feasible, I would urge  th at you include 
the suggestion I  have made with regard  to multiyear funding for at 
least the first 3 years with no OMB interference.

If  you have any further questions, I  would be happy to attempt to 
answer them.

Chairman Holifield. I want to thank you very much for your 
testimony.

Dr. Agnew. Thank you. Mr. Chairman.
Chairman Holifield. We have another member here, a valuable 

member of our committee, Mr. Mallary. Do you have anything tha t 
you wish to question him on ?

Mr. Mallary. No; I have enjoyed i t very much but I shall not ask 
any questions.

Chairman H olifield. Mr. Fuqua?
Mr. Fuqua. I have no questions.

invitation to visit laboratory

Dr. Agnew Mr. Chairman, I might add if any of the members of 
the committee or any colleague at any time would like to visit the
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Laboratory , we would  be de lighte d to have  you. W e a re pro ud  of w hat  
we a re doing. We believe th e country  has a prob lem. We want to solve 
it . W e have solved past  ones.

Mr. H orton. O ne of the  most in ter es tin g tr ip s I  ever had was when 
I  went ou t there several yea rs ago wi th Congres sman Lu jan . I was 
the re at  th at  tim e in connection with the Small Bus iness Committe e 
ass ignmen t I had . I wish we had had more time , because I  was tr e
mendously imp ress ed with  t he  work of the La bo rat ory and i t was ve ry 
he lpf ul  to me in the  conduct of my duties as a Congres sma n subse 
quently . I wa nt t o em phas ize wh at you said  before, it is very im po rta nt  
fo r peop le un famili ar  with thes e prog ram s to get  out  and see the  
nat ion al sec uri ty or  the mili tary  use of th is rese arch  and deve lopm ent. 
To see th is at fir sth and I th ink is very, very he lpful.  I  do wa nt to 
exp ress  my appre cia tion again  to you at  th is time for the  manner in 
which you handle d o ur e ar lie r tr ip .

Dr.  A gnew. Th an k you.
Ch air ma n H olifield . I  wa nt to say, too, I  cer tainly  agree wi th the 

suggestion  you made. Now th at  the members of th is committ ee have  
taken on th is pa rti cu la r res ponsibil ity  fo r ene rgy  reo rga niz ation , I 
hope th at  the y will be able to vis it yo ur  lab orato ry and the  othe r 
labora tor ies , an d I migh t even be persu aded to  go along, because it  has  
been a t least a y ear since  I  hav e been to yo ur  labora tory.

Th an k you very much and  I hope  you make your plane.
Dr. Agnew. Th an k you.
| The bi og rap hy  of D r. Agnew f ol lows :]

Biographical Sketch of Dr. H arold M. Agnew 

Harold  Agnew was born  March 28 ,1921,  in  Denver,  Colo.
He gra dua ted  from South High School in Denver in 1938. In 1942, he received 

his  A.B. in chemistry from the Unive rsity  of Denver with physics a nd m athem atics  
as minors and  earned a Phi Beta Kappa  key f or his scholarship. He attended the 
Unive rsity  of Chicago on a Natio nal Academy of Science Fellowship from 1946- 
48, receiving an M.S. in physics. In 1949, he received his Ph. D. in physics from 
the  University  of Chicago.

Dr. Agnew h as been closely associated with the nuclear  energy progra m since 
1942 when he joined the Metal lurgical Lab orat ory of t he U.S. Army’s Manhatta n 
Engin eer Dis tric t and was one of the group which worked with Enrico Fermi on 
the first, nucle ar fission chain react ion at  the Unive rsity  of Chicago. On Decem
ber 2, 1942, man first init iate d a self-susta ining  nuclear chain reaction, and 
controlle d it.

On April 1, 1913, he joined the staff of the Los Alamos Labo ratory (th e word 
“Scientific’’ was not  added unt il 1947) where  he  made significant co ntribution s to 
the work of developing the first atomic bomb. Dr. Agnew flew with  the  509th 
Bombardment  Group as a member of the scientific team on the first nucle ar 
weapon strike aga inst  Hiroshima, Japan.

In 1946, Dr. Agnew lef t Los Alamos to earn his docto rate with Enrico Fermi 
at  the Unive rsity  of Chicago, but r eturne d to Los Alamos on August 10,1 949 , as a 
staff  member in the  Physics Division. He was ass istant to Technical  Associate 
Direc tor from 1951 to 1953; associate division leader, Theoretical Division, 1954 - 
56; and from 1956 to 1961 was alt ern ate  Weapons Physics  Division leader.

Dr. Agnew left the  Labor atory on a  leav e of absence in  1961 to serve as scientific 
adviser to the  Supreme Allied Commander in Europe at  NATO hea dqu arters in 
Paris. Upon his ret urn  to LASL, in 1964, he was  named head of the  Weapons 
Physics Division. In this capacity he direc ted specific inves tigat ions related to 
development of nuclear components of weapons. The scope of this work extends 
from fund amental physical  and chemical research  to actu al deta il design and 
tes ting of weapons. On September 1, 1970, he became Director of the Los Alamos
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Scientific Laboratory, succeeding Dr. Norris E. Bradbury who ret ired af te r 25 
years  as Director.

His memberships inc lud e: Beta  Theta Pi, Sigma XI, Omicron Delta Kappa,  
Phi Beta Kap pa ; member, U.S. Air Force Scientific Advisory Board, 1957-68; 
member, Von Karman  Study Group, 1960; consultant , Jo int  Committee on Atomic 
Energy, 1960; member, USAF Minuteman Planning Committee, 1961; chairman,  
U.S. Army Scientific Advisory Panel, 1964-70, cu rren tly member; chairman , U.S. 
Army Combat Developments Command Scientific Advisory Group, 1965 : member, 
President ’s Scientific Advisory Committee, Air cra ft Panel, 1965—, Air Traffic 
Control Panel, 1970; member, Defense Science Board, 1966-70; member, NASA 
Aerospace Safety  Advisory Panel, 1968 to present.

Dr. Agnew is also a fellow of the American Physica l Society.
In recognition of his contributions to the nuclear  weapons program he was 

awarded  one of the AEC’s Ern est  O. Lawrence Awards in 1966. In the sprin g of 
19 d he received the  NASA Public Service Award for his dedicated service as a 
member of the Aerospace Safety Advisory Pane l which contributed significantly 
to the  safety and success of the  Apollo program.

In addit ion to his technical achievements, Dr. Agnew has  served two terms 
as a member of the New Mexico State  Senate, 1955-61: Los Alamos County Board 
of Education Trus tees, 1956-55 (pres ident, 1955) ; member of the Governor’s 
Radiation Advisory Council, 1959-61; New Mexico Hea lth and Social Services 
Board, 1971-73; and member, Woodrow Wilson National  Fellowship Foundation, 
1973 to  present.

Dr. Agnew and his wife, Beverly, reside at  1459 46th Street in Los Alamos. 
They have two children—a m arried  d augh ter, Nancy Agnew Owens, born in 1944, 
and a son, John,  born in  1949.

Chairman Holitteld. I appreciate your coming in from Albu
querque.

Now I  welcome an old personal friend  of mine, a man who has been 
in the research and development business for a long, long time, and 
now has a very heavy responsibility as representative of the Ford 
Foundation  in this field, Mr. David Freeman.

We appreciate very much your appearance here this morning and 
we look forward to your testimony.

STAT EMENT OF S. DAVID FREEMA N, ENERG Y POLICY PR OJ 
ECT, FORD FOUNDATION;  ACCOMPANIED BY J. FRED ER ICK
V7EINH0LD

Mr. Freeman. Mr. Chairman. I am delighted to be here. I must 
begin with an apology to the committee. When I was invited to testify 
there just wasn’t enough time to reduce the thoughts that I have about 
this matter to writing  and 1 accepted it with the understanding I 
would not have time to prepare a written statement. I regret it very 
much.

This is a subject th at I have lived with for the last 10 years, many 
of them in the Whi te House Office of Science and Technology, trying 
to struggle with these agencies on a piecemeal basis. I have with me 
Mr. F red Weinhold, who was my associate when we were in Govern
ment in the R. & D. effort in the  energy field, and who is with me at 
the Ford  Foundation  energy policy project.

Chairman H olifield. Could you briefly give us your background and 
experience in the scientific field ?

Mr. Freeman. Yes.
Chairman Holifield. Then, if you will, furnish us a formal 

biography ?
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Mr. F reeman. Yes, T will.
[See p. 237.]
Mr. Freeman. Aly own background is tha t of an engineer who 

turned lawyer. 1 worked with the Tennessee Valley Authority for a 
number of  years, first as an engineer, then as a lawyer, and was with 
the Federal Power Commission in the early sixties when Joseph 
Swidler was Chairman. 1 was briefly in priva te law practice, then 
under President Johnson returned to Government to head a new 
energy policy staff, where from 19G7 until the Office of Science and 
Technology was eliminated, 6 months ago, there was an entity tha t 
attempted to coordinate energy policy and, of course, we spent a lot 
of our time on the research and development side. I left Govern
ment in 1971 and have been teaching a t the University of P ittsbu rgh 
and am now engaged in a major study of energy policy which the 
Ford  Foundation is funding.

Our testimony this morning, Mr. Chairman, is strictly  personal 
and based upon our intimate experience with this issue in Govern
ment. Our project reports will be completed in the coming months, 
but our testimony this morning represents our own personal views.

Chairman Holifield. What is the size of your budget in the Ford  
Foundat ion for  this energy purpose ?

Mr. F reeman. I t is a study tha t has been in progress for  a year and 
a half now. We have a budget of upward of $3 million. We have put  
$2 million into gran t contracts for building block studies of almost 
every facet of the energy puzzle, and we are hopeful to sta rt publish
ing these reports in the spring and bring them out one at a time as 
they are completed to provide some fresh policy-oriented analysis of 
the many issues tha t now have h it us with an energy crisis t hat  no 
one claims is not a crisis at this stage of the game.

Chairman Holifield. There are a few people who claim otherwise, 
but they are pretty poorly informed, in my opinion.

GR AV ITY  OF EN ER GY  SIT UATIO N

Mr. Freeman. If  we don't get some action in the form of more 
stringen t conservation measures, I think  everybody in the country 
who is not aware of it unfortunately is going to be aware of it. The 
situation to me is very, very serious, and I think  we all are soberly 
aware of the responsibilties tha t we have as an independent group 
trying to help the Congress, the executive branch, and p rimarily the 
general public to understand the complexity of this issue and the 
fact that , in my view, the problem is not going to go away in the 
near future. Energy is a problem we are going to be strugg ling with 
probably for the rest of our lives, hopefully not in this crisis manner. 
But it is going to take a long-term effort and tha t is the reason why I  
feel the establishment of this Energy Research and Development 
Adminis tration is such an important clement of developing an energy 
policy for this  country.

This leads into what I wanted to say initially ; namely, we shouldn’t 
lightly  skip over the importance of establishing this agency. I can't 
get into my testimony without recalling what I think it is fai r to 
say was bi tter experience in the executive branch, trying to enlarge
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the scope of research and development in the energy field outside 
of the  nuclear area with the existing setup. In  my judgment, i t is just 
impossible to get the kind of research and development programs 
tha t this country needs with the existing scattered array of agencies 
which, outside of the Atomic Energy Commission, just don’t have a 
critical mass of competence in-house to put together the kind of p ro
grams tha t this country needs. It  is really just tha t simple.

In addition, the other reform tha t this bill provides—the separation 
of the regulatory functions—I believe is a long overdue reform pri 
marily to give the public greater confidence in the licensing work. I am 
not sure that the licensing work will change tha t much, but I believe 
tha t people generally will have greater  confidence in the work, and I 
think it is a reform th at is very much needed for tha t reason alone.

The existing agencies in the research area are single minded. They 
were set up to be tha t way, and tha t has been their pa ttern. There very 
badly needs to be an agency head to b ring together the kinds of p roj
ects tha t we associate with the work of the Manhat tan project and 
work that  the AEC has done in the past.

I believe that H.R. 11510 provides a good framework. We will have 
some specific suggestions to make to strengthen the bill, but it seems 
to me th at the bill does provide the essentials of what is needed.

DEP ART M EN T FAVORED

I would say this, however, that  while setting up an energy research 
and development agency is an essential task immediately, I don t 
think  we can turn our backs on this issue and say that , by ju st setting 
up an energy R. & D. agency, we have accomplished something in the 
long run. la m  very much concerned tha t an agency th at is just re
search and development all by itself, divorced from the energy policy
making and from operations, from the real problems, could wither 
and could get off the track over the years. Energy is such an important 
issue tha t we should be working toward creating a Department of 
Energy. Perhaps this energy research and development agency could 
be the nucleus of it. But, in passing this legislation and moving ahead 
to pull the R. & D. together and put ting  someone in charge of i t, we 
should recognize that tha t is just the  beginning and not the end of the 
reorganization needed in this area.

Chairman II olifield. I agree with the gentleman. I agree tha t a 
department, of course, has more prestige than  an agency has, but an 
agency has more prestige than a commission has, and this will be an 
independent agency. It  is something, under the urgency of today, that 
we can get going without the very difficult job of creating a 
department.

Now, I  think I can speak with some experience, because I  handled 
the legislation tha t created two departments,  and I think I am the only 
Congressman in the history of our country who ever did that. So I 
have tha t unique bit of service. The Department of Housing and 
Urban Development and the Depar tment of Transpo rtation both came 
from this committee, and I know the travail we had to go through in 
order to get those two Departments established. We have got some-
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th in g in bein g here  th at  we can tra ns fo rm  int o an ongoing job, and 
I believe yon will  agre e with me th e urg ency of the  tim e says, do what 
you can do tod ay, wha t you can do po liti ca lly , wh at you can do prac 
tically, an d get on wi th the job. An d if  th is agency does its job, and 
the  nex t Congres s or a fu ture  Congres s decides to give it  t he prestig e 
of a d ep ar tm en t, and  I strongly  believe  t hat  the urgency of thi s prob 
lem deserves a departm ent, 1 do n't  h ave  any  h esi tat ion  in say ing  th at , 
but I do th ink fo r t he time  being we have  t o build  t he house with the 
lum ber  we have got , an d we have the  lumber and  we have th e f aci lities,  
we have  t he  scient ific people, and I say let 's get  on with the  job.

Mr. F reeman . Mr. Ch airma n, you have  expressed my views  be tte r 
th an  I did. I th in k it is usefu l th at  the legi sla tive  h istory  of the  en act 
men t of E RDA reflect your views and th ose of the  witnesses t ha t share 
th at  view t ha t th is  is a g iant  ste p, bu t it is a step  tow ard  a larger  goa l. 

Ch air ma n H olifield. I hope so.

QUESTION  OF NUCLE AR DOM INA NCE

Mr. F reeman . Mr. Chairma n, there  is reall y only  one ma jor  con
cern th at  I  have heard  expressed about t hi s agency, E RD A,  th at  would 
be created and  I want to speak about it ra th er  candid ly. There  is a 
concern th at , if  you have  a mo untain such as the  Ato mic  En ergy  
Comm ission  and a few mole hills  such  as the  researc h in th e o ther area s 
and combine the  mountain  with the  molehil ls, you stil l have a mou n
tain , and  when  the  new agency is created, it  will stil l be the  Atom ic 
En ergy  Com mission by a new name, w ith  a lit tle  ad ded  here and  there. 
I know th at  is  not the  int ention of the  c omm ittee , not the  inte ntion  o f 
the  sta tut e, and  not the  t hr us t of wh at is going to hap pen .

Ch airma n II olifield. I t  is not  the  th ru st  of the  ad mi nis tra tio n 
either, because the  Pres iden t in his  speech men tioned a figure of $10 
bil lion over the  nex t 5 yea rs to go in to th is agency fo r ongoing re
search pro gra ms , and he espe cial ly mentio ned  coal and oth er pro
gram s which we know are te rr ib ly  urg ent. An d so I wan t to say that  
as fa r as th is comm ittee is concerned, the  members of th is comm ittee,  
we are  going to look at  th is th in g rea lis tically. You have  heard  the 
two lab orato ry dir ectors  testi fy  th is mo rning, and  you have hea rd 
th ei r enthusia stic  supp ort of the bill and thei r wil ling ness and eag er
ness to get into these  prob lems which  are  affecting our Na tion, are 
going to affect  it  very ba dly  unless we solve them .

Mr. H orton. I migh t say also in th at  conn ection, Mr.  Freem an,  
th at  yeste rda y when the  Di rec tor  of OMB was testi fy ing , I spen t 
qui te a bi t of time quest ion ing  him on th is very subject. TTe sa id the 
ad mi nis tra tio n,  jus t as the  cha irm an has ind ica ted , would have  more 
than  one horse  to feed. Fu nd s will be pro vid ed adequa te to the  needs 
of each one of these areas.

As the  org ani zat ion al ch ar t shows, we have  set up the  agency spe
cifically so th at  the re will be equal sta tus for these disciplin es.

QU ALIFIC ATION S OF ADMINISTRATO R

Mr. F reeman. I raise th is po int  because  T think  it is useful th at  it 
be sta ted  pe rha ps  over  and  ove r aga in. I will make the  po int  in an-
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other way. The most impor tant decision with respect to this new 
agency is the appointment of the Administra tor to head it. I t seems to 
me tha t in order for the public really to accept the  fact tha t this is a 
new agency, it should be understood tha t people who have been in
volved in promoting coal or atomic energy at present, the policymak
ing officials that are now in Government, who have put together budg
ets, tha t have pushed one particular form of energy, probably should 
not be appointed to the  head of this  agency. I t seems to me quite im
portant tha t we bring fresh new talen t with a “can do” point of view 
tha t will give the general public the feeling and the confidence th at 
we have created a very new entity tha t will get th is job done.

It  seems to me people who have been involved in pushing their 
budget, be it for coal research, atomic energy or any of the  programs 
tha t we now have, will either have to lean over backward to prove tha t 
they are being fai r or risk criticism of being proved unfair.

So I would suggest tha t while this is nothing tha t can be written 
into a statute, it is my view tha t perhaps the key item in this new 
agency is the appointment of a head of it. A lot of thought should 
be given to bringing in someone with the expertise and the ability to 
manage this kind of program to get the job done, who has not been 
intimately  associated in the recent past with one or more of the forms 
of energy that will be competing for pieces of the pie.

There are several specific suggestions tha t I  should like to offer for 
strengthening the bill which, as I say, I  think provides an excellent 
framework for what we are tryin g to accomplish.

10 -Y EA R PL AN FAVORED

It  seems to me that  the new A dministrator should be directed in 
the statute  to provide a new energy R. & D. plan for the agency. lie  
should not have to inherit the programs tha t have been put together 
by people working in the capacity of Atomic Energy  Commissioners 
or Office of Coal Research heads or whatnot. It  seems to me the statu te 
should provide th at, at the  end of the first year, he present to the Con
gress and to the American people a 10-year plan to get the job that 
we want done, a p lan that has been circulated to the Environmental 
Protection Agency and Ant itrus t Department of Justice for review, 
and have it  laid before the Congress and distribu ted to the people.

This would serve two purposes. It  would give the new Adminis trator 
a mandate to make a fresh start,  to review everything that  is going 
on, but to come up with new programs and have it his program. It 
would also give the Congress an opportunity to review this crucial first 
budget, not just on a basis of that year’s budget, but laying out a plan 
similar to what, the AEC put together in 1961 or 1962 that laid out a 
10-year program tha t has been essentially successful and in developing 
the nuclear option. We have drafted some language which we could 
provide that would translate this idea into a section 103 (8) or (9) of 
the act.

It seems to me this would be useful to the Admin istrator , useful to 
the Congress and useful to the public.

Chairman Holifield. Will you submit th at language? I)o you wish 
to read it?
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Mr. F reeman. Yes, si r;  i f I  may.
Ch air ma n H olifield. Go ahead .
Mr. F reeman. A proposed section 103(8) I assume i s w hat it would 

be:
Each year at  the time the Admin istrator ’s budget is submitted to the Congress 

for authorization and appropriat ion, he shall  submit to the Congress a repor t 
which (a) assesses  the sta te of energy technology in the United States and 
abr oad ; (b) presents  a deta iled Federal  energy resea rch and development plan 
for the next 10 years, including specific programs, milestones, and deadlines for 
the ir complet ion; (c) incorporates the  comments of other responsib le Federal 
agencies on environmental and an tit ru st implica tions of the plan.

Ch airma n H olifield. I  apprec iat e you  presen tin g th at  because in 
the  pr in ting  o f t hi s bill  there  was a pa ra gr ap h inadve rte nt ly le ft  ou t. 
I t  was the  repo rti ng  requirement . Th is bil l was dropped in,  th is re
vision of  t itl e I I  and I I I  of H.R.  9090 was d rop ped in 2 ho urs  before  
the  ad jou rnme nt fo r the Th anks giving  recess, and we were  working 
again st a dead line  to  ge t the  bill in. T he  lan guage intend ed for the  bi ll 
didn ’t have  qu ite  as much detail as you  propose  an d we a re g lad  to have 
th is informa tion. We  will  certa inl y look at  it  v ery  c are ful ly.

I agre e wi th you on a lon g-r ange  pla n. I  don’t want,  however , to 
sta nd  s till  in the  n ex t y ear wa iting  f or  th e pla n because, as you know, 
the re are  ongoing pro gra ms  in  y our field, in the field o f Dr . Chauncey 
S ta rr ’s o rga niz ation , and in our lab ora tor ies  now, and  we w an t no in 
ter ru pt ion.  W e wa nt th at  p lan , wh eth er it  be a 10- or  5-year or  wh at
ever  it  is, we wa nt th at  to be thou gh t ou t concu rrently wi th ongoing  
pro gra ms  so t hat  there  will be no delay in the presen t pro gra ms , and  
I  believe th at  would be your  tho ug ht,  too.

Mr. F reeman. En tir ely.  The mo tivation of  requ iring  th is req uir e
ment is no t to dela y wh at is goi ng on, bu t to pu t some steam  behind 
coming up wi th new pro gra ms  and new th rusts and givin g the Con
gres s an op po rtu ni ty,  and the  peop le an oppo rtu ni ty,  to rea ct to those 
pla ns  and be in on the  takeoff so we can  all be in on the  lan din g. I 
th in k i t is i mpo rta nt  to ge t------

Mr. H orton. There  is ce rta inly  no reason why  we c an’t inc lude some 
lan guage in the repo rt to ind ica te th at , Mr.  Chairma n. We  can cer 
ta in ly  ind ica te the  hope of  the  Congres s th at  goal se tting  will be 
accomplished.

I  agree wi th  you, you are  n ot  going to accomplish an ything  unless  
you set goals.

CONCERN FOR NONNUCLEA R RESEARCH

Mr. F reeman . Th at  is rig ht . Air. Chairma n, I  hav e two  or  three  
oth er p oin ts I  should l ike  to make.

One, it seems to me the  concern expressed th at  we have neg lected 
the  nonnuclea r researc h over the  pa st  and have some catch ing  up to 
do in those areas should  be reflected  in the  bill . I have alw avs  been 
cri tical of the  people who hav e cri tici zed  the  Atomic En ergy  C omm is
sion program  m ain ly because  the I nte rior De pa rtm en t a nd  o the r agen 
cies have no t been able to mo unt a prog ram  in the  ot he r a reas . I t  is not 
a question, or should not have been a ques tion , of  d iv id ing a f ixed pot  
and  h old ing  back the  only prog ram s th at  were moving ahead. We  a re 
in a new era  o f awareness of  ongo ing  pro gra ms , and  I  th ink it  is im
po rta nt  th at  t hi s bil l reflect the sense of the  Congress and the  people
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tha t we want to continue as hard as we can with the things tha t are 
underway, but we want to launch new programs in the areas tha t have 
been neglected. I t would seem to me a section should be added to the 
bill along these lines in the directions to the Administrato r—because 
of the past neglect of nonnuclear research and development; he should 
undertake new programs for all such sources tha t hold promise of 
large supplies of economic energy on as large and rapid a scale as the 
state of the art icle permits.

It  seems to me language to that effect in the statute would give the 
Administra tor a sense of direction for new programs and reflect a 
genuine concern.

Chairman Holifield. It  would also complement the organization 
plan  that you have a copy of before you, which does set forth on the 
same level as nuclear energy development the fossil energy develop
ment and the advanced stages and so forth. So, that or similar language 
certainly  is in accord with the spir it o,f what this committee thinks 
should be done.

Mr. Freeman. Tha t was my understanding, and these suggestions 
were made to clarify and make express items that  were either ex
pressed elsewhere or implicit in everyth ing tha t has  been said.

IND USTRY PARTICIPA TIO N

There is one suggestion tha t I  have in the way of interpreta tion of 
existing language in the  bill. It  seems to me important in some of these 
research and development areas, where perhaps the technology is 
close enough at hand tha t the Government does not need to build 
demonstration plants itself, tha t there be authority for the Adminis
tra tor  to contract with private indust ry and in a sense pull the tech
nology out of the marketplace rather than the Federal Government 
pushing it all the way through.

Chairman Holifield. Le t me question you on tha t point now, be
cause I  have had a lot of experience, you know, in getting th is liquid 
metal fast breeder going. It  has been delayed a couple of years be
cause of the decision th at private indust ry should pa rticipate, and it 
took tha t long to pick up pledges of $240. million .from the priva te 
sector. The w’ork is going ahead under the arrangement that you are 
fami liar with, and it is going ahead with private indust ry doing the  
job, but it was like pulling eyeteeth to get the  $240 million pledge over 
a 10-vear period, and t hat  is only $25 million a year. A massive effort 
was made by the people in private industry. They were enthusiastic, 
and they went out to do a good job. It  was a committee of three people, 
all of them in the u tilities  business, that went to  their  fellow utility  
people to get this  money, and I am telling you it took 2 years to get 
pledges of $25 million a year for 10 years.

Now, tha t is what you are up against when you are trying to get 
something done and get it done urgently. I am not blaming them. 
They have to invest thei r money to make profits, and research and de
velopment too often has no immediate profit, although it may have bil
lions of dollars of benefits in the future. And so we have to move in a 
way tha t we can, and even with this  massive effort th at was made, the 
Federa l Government probably will put in three to one on this  liquid
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meta l fas t breede r pro ject . So experience in th is field sugg ests  t hat  to  
express  som eth ing  t ha t is d esirable  is one th ing,  t o exp ress  s ome thin g 
th at  is pract ica l, to get it done, to raise the money to pay fo r it, is an
oth er thing .

Mr. F reeman . Mr. Chairma n. I am pa infu lly  aware of the  p roble ms 
th at  we have ha d in ge tting  the bre ede r prog ram  moving wi th the 
tro ika in cha rge  o f it and  all of  th e admin ist ra tiv e arrang ement s.

Ch air ma n H olifield. T he pric e we have pa id in the  form of ma n
agement we h ad  to  pay  because of the  p ar tic ipat ion,  and  reluctan ce in 
some instance s, pa rti cip ati on  of pr iva te indu str y in th is proje ct-----

shale prospects

Mr. F reeman. W ha t I had  in min d is s omething rea lly qui te dif fer 
ent  f rom  th at . T he  sit ua tion perha ps could be i llu str ated  with the  shale 
oil. I f  th e technology is the re,  an d i f the uncerta int ies  are  unce rta int ies  
th at  are str ic tly  financial in n atu re,  it  is possible t ha t the  Fede ral  Gov 
ern me nt could  use its  purch asi ng  pow er fo r oil and  simply tak e bids  
and agree to buy  shale oil from  the  lowest  bid der , and  perha ps that  
shale oil pl an t migh t be built sooner than  if  we tri ed  to go anoth er 
route.

I  reali ze when  the  tech nolo gy is not the re,  when  it is very risky  
such as------

Ch airma n H olifield. I  don’t wa nt to get  in to an arg um ent with the  
gen tlem an,  because I th ink we ar e both hi tt in g fo r t he  same objective , 
but the gen tlem an know s fu ll well th at  to get  1 mil lion  ba rre ls of oil 
out of  sh ale means mov ing as m uch solid  m ate ria l as dig gin g six Pan
ama Can als annually, and  more wa ter  to process the  shale than  you 
have in the  Col orado Riv er, which we in Los Ange les and  Ca lifornia  
are not going to let  you take , we wa nt to dr ink it  t o keep ou r people 
alive. So you hav e the  wa ter  prob lem, the  massive movement  of rock 
and  di rt , and a technology  th at  is a po ten tia l resource. I am all for 
it, and we can buy i t. For  ins tance, a t the  bot tom  of pa ge 17, of the  bi ll, 
the  Ad min ist ra to r is authorized to acquire  copyrights , pa ten ts, and  
appli cat ion  fo r pa ten ts, designs, processes, and data.  We may put the 
word “specifications” in there, too. So, we are  an tic ipat ing langua ge 
in the  act, which will make possib le what the  gent lem an says he would  
like to see, and  I  would like to see.

Mr. F reeman . Mr . Chairma n, it is my opinion th at  the  au thor ity  is 
in the  act and  I was not sug ges ting any  new au thor ity , I was sim ply  
say ing  th at  in the  fu ture  in the ar ra y of ways fo r implementing th is 
pro gra m,  it is pr im ar ily  going to be a mat te r of the  Federal  Govern
ment fund ing first pilo t pla nts  and  the n dem onstration  plan ts—that  
is going to be undoubtedly the nor mal and  the  dominant mode. But  
there  is anoth er possibili ty where  the re is tech nolo gy, especia lly re 
lated to the  pro duction of oil, an indu str y which you know receives  
tax  incentives and  o the rs that  g ive them  more cash flow in a sense than  
the  ut il ity ind us try . It  is possible th at  the  contr ac tin g autho riti es,  
especial ly since the  Fed era l Gov ernmen t has  to buy a lot of oil an y
how, could  be used to adv antage , and  I th ink the  language  in section 
108 pro vides th at  au tho rity. I don't  intend  to dwell on it. I cannot 
foresee  any  of the  majo r research  effo rts th at  are  s til l in a very , very  
ift'v pilot plan t ever ge tti ng  the re wi tho ut the  Fe de ral  Governmen t
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pushing it, but I do think the other option should be kept in mind and 
I wanted to comment, especially if the technology is there and it is 
possible to move faster.

Chairman II olifield. I agree with you that the Government should 
not re-invent the wheel either.

Mr. Freeman. That  was the point I wanted to make.
Chairman II olifield. You made the point, and I agree with you.

AD DI TION AL  RE CO MMEN DA TI ON S

Mr. F reeman. There is a point, a small point, tha t I would like to 
make about section 103(6), and it is just to add the authority to 
enter into joint ventures with other governments, if that is appro
priate.

It  is conceivable that  perhaps the Japanese or other governments 
might want to contribute financially to some of the II. & I), projects 
tha t we are proposing, and I would not want to preclude that as an 
option. I suggest tha t perhaps language could be added to section 103 
(6) tha t would authorize that , subject to congressional and other ap
proval, of course, in due course.

Another point tha t I would like to suggest, and 1 think  that this is 
one of some importance. The organizational char t in terms of the 
statutory assistant administrators, while it is excellent in the sense 
that  i t identifies the various components of the Agency and gives them 
a sor t of life of their  own, does lump energy conservation in the same 
boat with environment and safety. They are related in a sense, but it 
is my feeling tha t the research and development for more efficient 
utilization  of energy, over the life of this Agency, could and should be 
an important enough activity to warrant a separate assistant admin
istrator. Environment and safety are, in a sense, related to all of the  
options and could also be separate.

It  also might be useful to give this new Administrator one statutory  
assistant administrator  t hat  he could designate for activities tha t be
come important over time tha t we don’t foresee now.

These are suggestions. The first to emphasize that  energy utiliza 
tion is a very important aspect and deserves a separate box of its 
own, and also to give the Administra tor a bit more flexibility than 
perhaps  he has with naming precisely all of the assistant 
administra tors.

Chairman II olifield. We have in  the bill, I believe, authori ty for 
seven additional officials without specifically designating  their  func
tions. So it is possible that  th at can be effected, without  changing the 
structu re of the bill, by language in the report which would recommend 
tha t one of these seven high-level officials be assigned to  more pa r
ticula r duties, and it would probably be done anyway.

Mr. Freeman. I think it is fairly  impor tant tha t you consider the 
establishment of a separate Assistant  Administra tor for Energy  
Utilization Technology.

OFF IC E OF  IN V EN T IO N S

There is another point that  grows out of our experience in Govern
ment. When we were in the Office of Science and Technology we used 
to get on the average of one or two or three le tters a week from poten-
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tial inventors, small people who thought they had an idea and didn’t 
have the money, or know-how, to go about developing them. I don’t 
know whether  von need the express language in the statute, it probably 
covers it, but a small office of inventions that would be able, with the 
help of the Federal laboratories, to look at these ideas sufficiently to 
see if they have any merit and to provide small assistance to small 
individuals and businessmen who have ideas. I think it is an impor tant 
part  of an energy research and development agency. It  is perhaps a 
small team, but among all of the crackpots there may be a Tom Edison 
or two. These letters are not now evaluated by the Government. We 
usually send back a form answer because we don't have the where
withal! and capability, but within the laboratories tha t will now be 
put together in this Agency, there should be a specific task of at least 
looking at these proposals sufficiently to see whether there  is anything 
to them and providing  financial help if necessary i f there are.

STUDY OF MILITA RY  ROLE

There are two final points if I may. I listened to Mr. Agnew and 
others speak about the relationship between the Defense activities and 
the other research, and T ain certainly impressed with thei r firs thand 
knowledge and feeling of importance. I do think  tha t people have 
raised the question, and there is a question about putting a person in 
charge of energy research and development and having to also learn 
about and be responsible for the milita ry side. I  would suggest tha t 
we go ahead with the bill as it is, but have in the committee report 
and the bill i tself an admonition tha t, based on his first year or 2 years’ 
experience in running  this Agency with the combined functions, tha t 
the Administrator furnish a report to the Congress giving his recom
mendations. A fter  all, the proof is in the pudding and if the military 
side proves to be a diversion, if he has more than he can do, then there 
ought to be some thought given to resolving the problem. I would 
think that there should be a specific item in the legislative history, the 
committee report, to ask the first Administra tor to tell us, on the basis 
of his experience, whether th is is hurtin g or helping and make appro
priate recommendations.

NEC  REVIEW OF ERDA FA CILIT IES

There is one last item. There are questions tha t are raised about the 
author ity of this new regulatory Agency over the  facilities tha t will 
be operated by ERDA, and you have a section 202 that  covers tha t 
matter.

I would think it would be useful, too, tha t we have at least an 
advisory opinion, such as now takes place on the military reactors, 
from the regula tory agency to this new agency covering all of its in
house facilities. I think  the section you have here intends to cover the 
problem, but it would seem to me it would be a useful thing  for this 
regulatory agency to do, to review the facilities tha t would be owned 
and operated by the research and development agency, a t least on an 
advisory basis, with this advice made public.
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I feel th at the Government itself should have some sort of review 
of its own facilities and tha t this new agency would have the inde
pendent bases for doing so, and while perhaps a formal licensing pro
cedure fo r in-house research facilities would not be in order, it seems 
co me that  a review similar tha t now takes place with the military 
reactors and advisory review from the regulato ry people would be a 
good idea.

Chairman Holifield. Do you think the ACRS could handle that?
Mr. Freeman. Perhaps so. Perhaps they could be the medium to 

make this review, but there should be independent review by someone 
other than  the people actually doing the job.

Chairman Holifield. The bill’s analysis does make it clear tha t 
they can use ACRS for this purpose.

Mr. Freeman. Perhaps tha t would be the way to handle it. I am 
not sure.

Chairman Holifield. Well, it is an advisory committee of great 
expertise that  is in being, and you know its functions.

Mr. Freeman. Yes, sir.
My point is it would be useful to have some independent review of 

all of its in-house facilities and perhaps tha t committee could do it.
If  we have another moment or  two, I  believe tha t Mr. Weinhold 

would like to add one or two points.
Chairman H olifield. Very good.
We are t rying to get to Dr. Steinhart from the University  of Wis

consin, so will you be as concise as possible ?
Mr. Weinhold. Yes, sir.
I have two basic technical points t ha t deal with the power section, 

section 108, tha t hopefully will clarify it or strengthen it in the 
long run.

PATENT POLICY NEED

One thing  tha t disturbs me, when looking at the section dealing 
with the contracting and paten t authority , is tha t nuclear is set apart 
from the nonnuclear work of the administration. There are reasons for 
doing this now. There are lots of difficult patent policy and technical 
questions where AEC's Atomic Energy Act takes a different approach 
from the rest of the Government. I  think we have to go ahead with the 
separate approach now because of the difficulty in changing it 
quickly—but I  think there ought to be a requirement tha t the Admin
istra tor come back within a year, or some finite period of time, with a 
uniform system of patent policy and contracting authority . We don’t 
want to get whipsawing back and forth over the question of whether 
a project is nuclear research or is fossil fuel research.

Chairman Holifield. I think tha t is a desirable goal. But if the 
gentleman is acquainted with the history of trying to get a uniform 
patent program in the Congress and in the executive branch, he will 
realize that  tha t is probably one of the most difficult th ings tha t is 
possible. I agree we should have a uniform—the President’s Execu
tive order on t hat  subj’ect matter is about the nearest that  we have 
come to a uniform treatment of this matte r, and I believe tha t is 
embodied either in the analysis or in the-----
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Mr.  W einhold. Tt is in the act fo r the no nnucl ear ------
Ch airma n H olifield . We do re fe r to it .
Mr. Weinhold. I  would just hope we don 't con tinu e t he sepa ra tio n;  

th at  the  act  no t pe rpetua te indefin itely two  dif ferent  sets of  regu la
tions  fo r work being done hv th e same agency. That  is my point  ra th er  
than  a un ifo rm  pol icy fo r the  whole G overnment .

Ch air ma n H olifield. W e are  face d wi th the prac tic al  reali ty , if I 
understand wha t you are say ing , th at  the Defe nse De partm ent 
han dles, as you know, the  pa ten ts dif ferent  from AE C and  from  
NA SA. Th is is an old problem  we ha ve had  fo r a l ong time. We have 
never been able to resolve  it, and I wou ld sha re your obje ctive cer 
ta inly,  but I  j us t d on’t believe we can  bu rden  th is leg isla tion with such 
a load.  I happen to know from a lon g experience th at  pa tent  policy 
is very con trov ers ial in the  Cong ress,  and T just don't  want to get 
embroiled in th at  kin d of fight  at  t hi s time because of the  urgency of 
the  legi slat ion.

Mr. W einhold. Th at  is my po in t: we should  not try to resolve  it 
at th is po int , bu t leave  i t to the  Adm in ist ra to r to come in with a un i
form  set of ru les  wi thi n a year or  a sim ila r deadlin e.

Ch airma n H olifield. There  will be a number  of  problems, of course, 
th at  we are going to ask the  Ad min ist ra to r to solve. We don’t claim 
th is bill is going to solve every prob lem in the  world. We are  pa in 
fu lly  awa re of some of the  prob lems th at  rem ain unsolved and have  
rem ained unsolved fo r the  30 y ears I  have  been in Congress.

PROCUREMENT LEVERAGE

Mr. W einhold. My second point  deal s with the  idea  of using the 
pro curement  au thor ity  th at  Mr. Freema n mentioned  fo r fuel.  Tt is 
also a very  valuab le au thor ity  or  mechanis m fo r R. & D. on ut ili za 
tion technology. I  th ink the  idea  of the  Adm in ist ra to r working  with 
GSA, DO D, and othe r agencies which buy a lot of houses and cars is 
im porta nt.  Us ing  those procurements as pa rt  of  an overa ll str ate gy  
to imp lem ent  technology  is a very useful concept that  should  be recog
nized  in the  l egi sla tion .

Ch air ma n H olifield . My staff  inform s me th at  th at  is covered in 
the  b ill.

Mr. W einhold. Tn t alking  with some o f the OMB  people  yesterday,  
it was sort  of ques tionable  how the  leg islation  would be int erp reted . 
I  wanted to emphasize-----

Mr. Reich . T here is room for some confusion. T am speak ing  f rom  
our lim ited point  of  view. We are confident the  bill does con tem pla te 
the app licable autho rit ies , inc lud ing  those th at  you mentione d.

Mr. W einhold. F ine .
Chairma n H olifield. F or  th e benefit  of the  reco rd, th is is our con

su lta nt  and counsel, Mr. Reich, and he has about 25 o r 30 ye ars  with 
the  Atomic E ne rg y Commission in the  l egal departm ent.

Mr. F reeman . I  hope ou r comm ents have been he lpful in makin g 
suggest ions  fo r str en gth en ing wh at seems to me to  be ext rem ely  im
po rtan t leg isla tion and rea lly  will be the  c ulm ina tion of  a dream t ha t 
those  o f u s who have s tru gg led  wi th th is prog ram have had  fo r many, 
many years.



237

Chairman Holifield. We have struggled together, haven’t we, and 
I do wish to  thank you and your associate for your testimony and 
your valuable suggestions. The staff is going to look a t every one and 
see what we can do in regard to them.

Any questions ?
Thank you very much.
[Mr. Freeman’s and Mr. Weinhold’s biographical sketches follow :] 

Biographical Sketch of S. David Freeman

Mr. Freeman is Direc tor of the Ford  Fou nda tion ’s energy policy pro ject  and 
is also writ ing a book on national energy policy sponsored by the Twentieth Cen
tury Fund. Mr. Freeman  resigned as Ass istant Director  for  energy and the en
vironment in the Pre sident ’s Office of Science and Technology (OST) on Sep
tember 1, 1971. He served in OST from December 19(57 and  headed an energy 
policy staff  with  the responsibility  for  coord inating energy policy on a govern
mentwide basis. In  the las t year  in addition  to continuing his energy policy 
coordinating function, Mr. Freeman’s responsibili ties also included the ac tiv iH ^ 
of OST in the broad a rea of environmental quality.

From Jan uary 1966 to December 1967, when he returned to government, Mr. 
Freeman prac ticed  law in Washington as a pa rtn er in the firm of Swindler and 
Freeman. Prior to entering priv ate practice, he was Ass istan t to the Chairman 
of the  Fede ral Power Commission from 1961 to 1965, playing  a leading role in 
the conduct of the FPC’s Natio nal Power Survey and in the planning and exe
cution of the FPC ’s electric power and na tur al gas regu latory programs.

Before moving to Washington in 1961, Mr. Freeman served as an atto rney 
with  the Tennessee Valley Authority  in Knoxville, Tenn. from 1956 to 1961, 
specializ ing in legal aspects of TVA’s power program and in handl ing transp or
tation matter s before the  In ter sta te Commerce Commission and the courts.

Born in Jan uary of 1926, Mr. Freeman is a native of Chattanooga, Tenn. He 
holds a civil engineering degree from Georgia Insti tu te  of Technology and  a law 
degree from the University of Tennessee. lie  worked for TVA as  an  engineer f rom 
1948-54, designing  steam  elect ric powerpla nts and hydroelec tric stations.

In 1954, he entered  law school, continu ing to work as an engineer on a part -time 
basis. He earned a law degree from the University  of Tennessee in December 
1956, gradua ting  first in his class. He is a member of the Order of the Coif, the 
American Bar Association and the Federal Bar  Association. He is a member of 
the Ba r of Tennessee, the  D ist ric t of Columbia, and the U.S. Supreme Court. He 
is also a licensed professional engineer.

Mr. Freeman and his wife, Marianne, have three children and live a t 7211 Pyle 
Road, Bethesda, Md.

Biographical Sketch of J. Frederick Weinhold

Mr. Weinhold joined  the Energy Policy project in November 1972 as senior 
engineer. The EP P was estab lished  by The Ford Foundation to make a compre
hensive  analysis  of energy policy problems, and Weinhold's responsibil ities in
clude those aspec ts of energy policy involving energy technology, par ticula rly  
research and development. He is also concerned with the integrat ion of broad 
energy policy issues involving a varie ty of disciplines.

From June 1968 to November 1972 Mr. Weinhold worked on energy ma tters in 
the Office of Science and Technology, Execu tive Office of the Pres iden t. For 3 
year s he was a member of the energy policy st af f; more recently , as technical 
assis tan t with the  nat ional resources group, he was the  indiv idual  within  OST 
most di rectly concerned with energy research  and  development, the environmental 
effects of energy and  energy policy questions.

From September 1966 to Jun e 1968 Mr. Weinhold attended Princeton Uni
versity, receiving a mas ter of science degree in engineering from the Depa rtment 
of Aerospace and Mechanical Sciences and  a mas ter of public affairs  degree 
from the  Woodrow Wilson School of Public  and Intern ational Affairs, majoring 
in economics and public a ffairs.

Mr. Weinhold grad uate d from Cornell University  in 1962 where  he received a 
bachelor of mechanical engineering degree. While at  Cornell, he took pa rt in the

25 -1 08—74------ 10
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ind ust ria l cooperat ive program,  working for the  American Electric Power 
Service Corp, on severa l projects rang ing from magnetohydrodynamics to a 
prototype gas-cooled nuclear reactor.

Mr. Weinhold was on active duty as an officer in the  U.S. Navy from 1962 to 
1966. During that  period he was assigned to the  naval reactor  program. In the 
summer of 1967 he worked in AEC’s division of reactor  licensing and  devel
oped a procedure for evalu ating  reacto r c ontainment designs.

Mr. Weinhold is a registered professional  engineer and a member of Tau Beta 
Pi honorary engineering society, the  American Nuclear Society, the Society of 
American Military, and the American Society of Mechanical Engineers.

Mr. Weinhold resides  with his wife, Barbara, and two children at  1309 Mac
beth Stree t, McLean, Virginia.

Chairma n H olifield. Now we wil l h ea r from Dr.  J oh n St einh ar t of 
the  U nive rsi ty of Wisconsin .

I)r . St einh ar t, our apologie s fo r g et tin g to you so late, bu t yo u have 
been here  an d you un derst and wh at h as been going on.

We are  g oin g to  s ta rt  w ith  you r tes tim ony , and if  necessary we wil l 
ca rry  i t ove r to  th is afternoon . I f  we are  inter rupt ed  by a qu orum call, 
or vote on the floor, we will  the n come back and get  the res t of it.

We are  ha ving  the  aft ern oon session in the Jo in t Com mit tee on 
Ato mic  E ne rg y qu art ers —which are  close to the  H ouse floor—so th at  
we can go back and f or th  to cast o ur  votes  more easily  than  we can f rom  
th is room. The s taff  will tell you exact ly how to get  th ere  i f it is neces
sary fo r you to  come back.

Now, you ha ve a 15-page sta tem ent?

STATEMENT 0E  J OHN S. STE INH AR T, PROFESSOR OF GEOLOGY AND 
ENV IRONMENT AL STUDIES, UN IVER SIT Y OF WISCONSIN

Mr. Steinha rt. I d on’t propose to  read  it.
Ch air ma n H olifield. We wil l acc ept  th is in its  en tir ety for the  

record, and  th en  a llow you to  su mm ariz e i t and t o quote  from  i t as you 
wish.

Mr. Steinha rt. I  wou ld welcome th at . I t  was prep ared  wi th th at  
intent ion , Mr . C ha irm an ; I d id  no t in ten d to  sit  and read.

Ch air man  H olifield. I mi gh t say  I  have read it , an d you hav e a very 
informa tiv e sta tem ent . I t wil l help us in the con sidera tion  of thi s 
matt er , alt hough we are  unde r such  urg enc y we may  no t be able  to 
accommodate  eve ryt hin g t hat  ha s been suggested  by  th e wi tne sse s; we 
are  going  into some pr et ty  act ive  and  long hours’ work on tryi ng  to 
per fec t th is bill.

Mr. Steinha rt. I  un de rst and th at , Mr . Chairma n. In  fac t, I  am 
fol low ing  an old colleague of mine  fro m OS T on the  witn ess sta nd  
here. Dave Freem an a nd  I  have  kn own each oth er fo r a long time. My 
responsibil itie s at  OS T were  no t spec ifica lly fo r ene rgy , bu t much 
more  on the resources side, pa rti cu la rly  ma rin e resources, and I  had, 
fo r instance, the  S an ta  B arba ra  oil  spil l as a n e duc atio n o f a kin d t ha t 
is n ot provide d at  th e universit y.

Ch air ma n H olifield. My m ail  h as inform ed me a deq uately  on th at  
subject,  b eing a Ca lifornia n.

Mr. Steinha rt . Perha ps  I  should  i de nt ify  myself .
I am Jo hn  S. St einh ar t. I am a pro fes sor  of geology and envir on 

menta l stud ies  a t the Un ive rsi ty of Wisconsin. I was for me rly  here at  
the  Office of Science and Technolo gy and a t th e C arnegie Ins tit ut io n o f
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Wa shington . I have become concerned wi th the e nergy difficulties pos 
sibly pa rt ly  from sit tin g and  ta lk ing wi th Dave Freem an some yea rs 
ago. I have stu die d the  mat ter ra th er  exten sive ly, done rese arch in it, 
teach courses in it,  an d h ave  ju st f inished a r at he r long and,  I  am  so rry  
to say, somewhat academ ic book  on the  subject . I  have also sp ent a good 
deal  of time in the  las t 10 yea rs stu dy ing gov ernment org aniza tio n 
prob lems for technical  ma tters.

As 1 say in my sta tem ent , I don ’t th in k these expe rienc es qu ali fy  
me as  a n expert, pa rti cu larly  on the  l at te r ma tte r. I  am not  sure  th ere  
are  any.  I t  is a difficult problem. I have more recently been on the  
adv isory commit tee to Gov ernor Luc ey of Wisconsin fo r energ y-re
lated matters.

EN ER GY  AN D PO PU LA TI ON GR OW TH

The firs t pa rt  of my sta tem ent , which  I sum marize , I  th in k sing les 
out the  problem s th at  are  troublesome. Grow th,  the  solu tion  of the  
problem  would be a grea t deal  easie r, and while I do n't  wish to enter  
the cu rre nt  academ ic d isp ute  over  gr ow th or no gr ow th,  I do think ------

Mr. H orton. L et me add to wh at you are  say ing. I reali ze you are  
hi tti ng  it pr et ty  fas t. I th ink rel ate d to th is whole  ene rgy  crisis are 
the  populat ion  problem  and  the  g row th prob lem. According to in fo r
mation  I have,  the re are  about 3 ^  bil lion people on the  ea rth  today,  
and I un de rst an d th at  by the year  2000 th at  figure will  double to 
about 7 billion. An d some of the figures down the  line  are  even more  
sta ggering. I saw an est ima te of 24 b illion,  I th ink , by 2050, which is 
just astronomical. So th ere  is a p roblem of  gro wth .

Mr. Steinha rt. Yes, and I th ink it  is a very serious  problem , both 
in populat ion  and, in the  case of the advanced,  indu str ial ize d coun
trie s, a gro wing  level of wealth  pre sum ably wil l have to stop some
where . Tha t is why I  quoted Kenneth  Bould ing , who always  seems to  
have a fine turn  o f phrase, th at  an yone who believes g rowth can  go on 
foreve r is ei ther  a madm an or an economist. I ra th er  share  th at  be lief,  
bein g mysel f a  re formed economist .

LIM IT S ON  TECH N IC A L E FFIC IE N C Y

1 have tri ed  to raise th is issue of the end  of tech nical efficiency im
provem ents  because I th ink we sometimes ge t misled. In  the lifetime  
of everybody now l ivin g, we have  witn essed co ntinual improvem ents in 
tech nical efficiency. By technical efficiency, I  mea n mac hines whi ch do 
precisely  the  same  t hi ng  b ut  do it  wi th la rg er  r et ur n of wor k fo r the  
amount of  fue l put in. T ha t pe riod is ne ar  an end.

We had , for instance, an increase  in efficiency of a fac tor  of  5 be
tween 1910 and the  present . Tha t br ings  us  to  a po in t where we are  a t 
abo ut 50 p erc ent  efficiency for  t he  t otal  eco nomy; abou t 50 perc ent of 
the  fue l th at  goes in results in use ful  work out the  oth er side. Fo r a 
lot  of eng ineering reasons it  seems un likely  we wil l ever  exceed 75 
percen t efficiency so th at  t hat  l ong  rom ance wi th  inc rea sing efficiency 
is abo ut ended. Now we can do th ing s more  e ffect ively  and do th ings  
more  efficiently b y doing th em in d iffere nt ways, b ut  it  does mean sub
sta nt ia l change  in  that  case, no t sim ply  a be tte r m ouset rap  th at  catches 
more  mice. Fi na lly , the  e nvironm ental costs are  coming due,  and th at  
is no news to anybod y on th is committee. I  pu t it  in because I  th ink 
it  is crucial.
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Chairman  H olifield. We are very much worried  about that, too, 
and one of the thin gs we believe has been neglected is research and 
development in fossil fuels, to prevent the pollution that  we all know 
occurs in thei r use. I would conceive that one o f the priori ty projects  
is the removal of sul fur  and d ioxides, ash and other particu lates.

Mr. Steinha rt. I couldn’t agree with  you more.
Chairman  Holifield . Th is is urgent and must be attacked on a 

team basis by the best scientists and engineers.
Tak e my own State of Califo rnia. We can’t burn coal there because 

of the atmospheric conditions, and we simply must learn how to burn 
coal, that  is all.

Mr. Steinha rt. I was satisfied with the bill  on that point. It seems 
to mo that  was covered. I could see the clear intent in that  direction.

Chairman  H olifield. The report is going to make it even more 
clear.

Mr. Steinha rt. In some o f the new power sources and old ones like 
coal to expan d a larg e fraction of energy supplies we wil l find our
selves immediately  confronted with  many antic ipated projects. One 
that  can be foreseen is coal gasification use depending on which sys
tems you use. Rou ghly ha lf of the energy of  the coal origin ally  
mined-----

Chairman  H olifield. T wo tons o f coal are now required to make one 
equivalent  Btu ton of gas ?

Mr. Steinha rt. Well, that is precisely the point. Th at means dou
blin '’- the strip mining  fo r whatever level of gas one would like  to have, 
and these kinds o f mult iplication  factors, like  the  population m ult ipl i
cation factors, could be very  troublesome. Bu t, as I say, I am reason
ably  well satisfied with the bill on that point myself.

I thin k the major point I have to make is tha t in the next 10 years 
I do not see any opportunity to bri ng  any thing to be of  any real 
assistance to us except those technologies which  are presently under
stood. Th at represents no novel observation. I think, from an eng i
neering point of  view , expecting  to bring any thin g that  is presently 
in the research s tage to some useful conclusion is fairly  optimistic . The 
leadtimes are quite long  on these large-scale things, and that is again 
well known to you who have had the nuclear energy responsibilities.

Chairman H olifield. I agree with you completely on that state
ment.

solar energy  potential

Mr. Stftniiart. I refer now to coal gasification , which the bill  covers 
fa ir ly  well, and solar  application,  which I think proba bly is the main 
point I have to make about the b ill. An d there I tend to be a pragma
tist. I admit  to being enthusiastic : I make no bones about that. I 
prob ably  got. enthusiastic about solar  energy from hav ing known 
Daniels in Wisconsin way back in the midf ifties , a graduate student, 
who was possibly a man be fore his time in attempting to help the un
developed world  with  direct appl ications of solar energy. Bu t, rather 
than tell of  my enthusiasm. I am sure you can find plenty of  people 
to do so. I have  tried to summarize some of the evidence. We have, in 
fact,  missed the boat. The  fac t that the Japanese have more than 2
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million solar hot water heaters suggests they may know something ve 
don’t know. Austra lia has more square feet of solar collectors than 
that, and Is rael’s water is heated with lit tle else. 1 he technologies for 
solar hot water heat ing and solar space heating, including commercial 
spaces, are really well understood; so it is at least my opinion I think 
shared and I  can offer evidence that it is correct—that  this technology 
is really in the development stage, although there is lots of attractive  
research that could be very helpful if it came to frui tion.

In these kinds of dispersed uses, we are talking about home heat
ing or  commercial space heating, which is the second largest category 
end use of energy in the United States, and most of it using premium 
oil , or natural gas, fuels, which cause us the most trouble and will cause 
the most trouble for the next decade.

Mr. Fuqua. For the gentleman’s information, I have just  re turned 
from a markup session on the Solar Heating and Cooling Demonstra
tion Act. This measure would authorize $50 million a year for a 
demonstration project to investigate the feasibility of utilizing  solar 
energy as an alternative and supplementary energy source.

Mr. Steinhart. I couldn't be more delighted. That  seems to me 
to be a step in the right direction.

I emphasize this  strongly because the opportunity costs of delaying 
these kinds of applications are very large.

The laboratory directors a lit tle earlier emphasized the importance 
of not reinventing the wheel. I  am going to play devil's advocate for 
a moment, and 1 would like to point out th at if we undergo a reces
sion even next year, the  economy will lose more money in a day than 
it would cost to reinvent all the wheels 10 times. So I am not really 
overconcerned if we do wind up having to expand the field faster than 
it can stand.

Chairman Holifield. I  think the expression refer red to doing some
thing  tha t has already been done, not in any other sense. In other 
words, if this solar technology has been advanced fur ther  in Japan 
than  it  has been here, and the small automobile is an example of some
thing they did in Ja pan  a little  bit better and a little  bit quicker th an 
we did, then what we should do is to  acquire that.  The bill will pro
vide tha t technology can be acquired, so that  we don’t have to go back 
and b ring up our technology to the point where the Japanese are now.

Does that  not fit in with your thinking?
Mr. Steinhart. Oh, yes.
Chairman Holifield. Then go from there  to make i t better.
Mr. Steinhart. I am certainly not advocating wasting public 

moneys purposely. I am only trying to indicate here that  I  think it  will 
be difficult to expand this field as rapidly as it may require, and I  think 
one probably has to face the  possibility tha t there will be some sig
nificant amount of waste. But in comparison to the costs of failing to 
do it, I think those are the sort of things tha t are tolerable, just as 
the early years’ waste in the space programs were tolerated somewhat, 
without feeling very good about them. I t is a difficult th ing to do to 
expand it that rapidly.

The opportunity cost here is shown in the expectation of building 
industry that  we will increase our housing stock by 50 percent in the
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next decade. Even a large fraction of those buildings could have in
corporated in them solar heat and solar hot water heating; we could 
go enormous steps toward relieving the pressure on our most premium 
fossil fuel—and in the place where it is hardest to provide environ
mental controls—and replacing them with something about which, 
for once, we know precisely what  we are doing environmentally. This 
is an old technology afte r all, very old. People were disassociating, or 
desalinizing water probably before they got very far along with civ ili 
zation at all.

I have tried  to summarize some of the relevant substitutes here. 
Take hot water heating, so often overlooked in the use of energy in 
this country. Just in order to dramatize it, I tried  to point out that 
twice as much energy is used in domestic hot water heating as is used 
to power all of the airlines.

Chairman H olifield. Amazing.
Mr. Steinhart. So the simple, solar, hot water heater, which can 

be bought  off the shelf in Austral ia, Japan,  or Israel, could make a 
very large difference to us, and if  we adopt this technology, I am sure 
the airlines would be delighted to support  th at point of view.

Getting to the recommendation that  this entails, what I am recom
mending is that an equal branch of ERDA be set up on solar develop
ments.

Chairman Holifield. Let me comment on that. Desirable as it 
sources. They all want a separate box on the level with the two most 
might be, you will notice th at we have the same request for fusion, 
for instance. We have the same request for geothermal and other 
attainable and mo. t prevalent goals a t the present time, and while I 
understand your enthusiasm for it and I understand the desire that 
you have, and there is some logic in it, we cannot, in an organizational 
job like this committee has been asked to do in the time that we have 
to do it, we cannot spread these boxes across the board. Each of these, 
shall we say, are exotic or unusual, whatever word you want to use, 
sources of energy. You may have a better case than the others have, 
but from an organizational standpoint we have to move as fast as we 
can. Within  tha t box which says “Assistant Administra tor for Re
search and Advanced Energy Systems,” there will be a latitude for the 
Administra tor to come forward with an enlargement of the solar pro
gram. The Space Committee, on which Mr. Fuqua serves, is interested 
in i t, and if we can join together with them and get this on the road, 
it will be all to the good. But for the time being, we just couldn’t do 
tha t from a practical standpoint.

Mr. Steinhart. I guess I  would like to just say this much. I  under
stand you are  going to have to make the decisions and I guess I am 
trying to say, before going to this much delving into the substitutes, 
tha t this case is fundamental ly different. There are countries in the 
world who are vastly ahead of us in this. In  our own country i t is clear 
from the evidence, not from opinion, tha t this technology is in the 
development stage.

I just visited, a short while back, the solar house constructed at the  
University of Delaware. George Lapp has been living in a solar house 
for 13 years in Boulder, Colo. There are a number of these things 
around the  country. The point being tha t D is more expansive than R,
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as you well know, and pu tt in g tech nology  th at  i s rea lly  in the  larg e- 
scale dev elop ment stage in wi th th ings  like fusion,  which hopeful ly 
will  be resolved  at  some time, bu t at  th e mom ent it is a  basic researc h 
problem, w ould be a mistak e.

Geotherm al is, exce pt fo r the  we ll-u nde rsto od tech nology  of hot 
sp rin gs  and  hot steams—t ha t is, dr y rock  geo the rmal—is, at bes t, a 
lon g way off i f we a re ever  able to  ta p it. Th is is f undamen tal ly dif fer 
ent  tech nology , and in my opinion can br ing us more h elp  in the  n ex t 
decade th an  the foss il fuel  developmen ts, because you can beg in put
ting  these un its  in houses now, if  you wish  to do so. Un fo rtu na te ly , 
at  pre sen t, our tax struc tur e, no t only  at ju st the  Federal  level, but 
pr im ar ily  at  the  local  level, ten ds to penaliz e anybody who spends  a 
signif icant amount  on a------

Ch air ma n I Iolifield . C ap ita l investment.

COMMERCIAL  SOLAR DEVICES

Mr. Stein har t. In  th is case I  th ink the  case can be made—not on 
the bas is o f my opin ion , but  on the  basis of  cu rre nt  ac tivitie s, t he  te ch
nology tran sf er  appeal' s as tho ugh it is likely  a good deal  eas ier for  
the  large-scale appli cat ion , as opposed t o o ther sources, w here the cap
ita l investm ents are  immense and re tu rn s are  a long way oft'.

Minneapo lis Hon eyw ell is alr eady  quite active in th is area, prob 
ably more  active t ha n the y are  w illi ng  to  le t on, a t l east  to me. I  know 
th at  W est inghou se and Gen eral  Elec tric have h ad  g rou ps  doin g some
th in g about it, alt hough I  am una ble  to say precise ly how fa r they 
have gone. Th is kin d of th in g is a manufac turab le and salable  item. 
I f  you wish  to push th at  ha rd , in a year  or two, we could have  them  
on the  m ark et fo r homeowners to buy. In  f ac t, the  sales a re rea lly  p he
nom enal  fo r th is lit tle  pac ket  th at  is be ing  sold by Ed mu nds Scien 
tific,  how to bu ild  you r own. The po in t b eing t hat  th is is rea lly  doable  
now.

Ch air ma n I Iolifield. H ow much  do thes e devices cost fo r an aver
age six-room  house?

Mr.  Steinha rt. An  ave rage six-ro om house? Well, I will  have to 
expla in first  th at  the  pre sen tly  econ omically via ble  ones are hy br id 
un its , th e solar he at  provides  a il of your  dom estic  ho t w ate r a nd  about 
thr ee -qua rte rs of your  wi nter heat,  depend ing  on wh at clim ate  you 
are  in. I t  wi ll also pro vid e air -co nditio nin g, alt ho ug h th at  hasn’t been 
as th orou gh ly tes ted  as the  so lar  home h ea tin g has been.

Given those  ca vea ts, if  you  have a house th at  is  in sulated, say.  ab out  
the  same as an electr ica lly  hea ted  house , the  ove rall  lif etime  cost will 
be chea per  an d the in itial  c ap ita l investment is l ike ly at  present  prices 
to be abo ut $4,000. Th ere  is every exp ect ation th at  one can reduce 
th is cost very signif icantly . Since att em pts at  mass pro duction have 
no t yet  been made, the best  resource  is to refer to the NASA -N FS  
repo rt,  in  which the y est ima te somewhere  b etween $2 and  $4 a square 
foot . More  con serv ativ e seems to be aro und $4, some of the  indu str ial  
peop le aro und $2, and you requir e fo r a six-room , two -storv  house,  
som eth ing  between 500 and  750 square feet  of  collecto r even wi tho ut 
ad dit ion al efforts at  t ig ht insula tion .

Ch air ma n I Iolifield . You may  proceed.
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TECH NOLOGY TRANSFE RS

Mr. Stein har t. I  th ink I would go on to  the o the r recom mendations I make. Some of  these  I make  with some diffidence in th at  I  am not  sure  T am the  best exp ert.  I am at tempt ing to give you my opin ion.  I do th ink,  alo ng wi th the ene rgy  rese arch and developmen t, and here  I th ink I  am pic kin g up a th read  fro m Dave Freema n's  test imo ny,  th at  the  implementa tion, the  tech nology  tran sf er  prob lems, are  often the  very stic ky ones, pa rti cu la rly  when we are  in as much hu rry as we are in th is case. There for e, I sug ges t th at  in the  leg isla tive  h istory  of the  bill , tho ugh possibly not in the  language , the  agen cy be urg ed to set up  a gro up  to try  and recommend a whole panoply  of  t rans fe r pro grams. For instance, in the  case of  solar home heating , tax  incentives to the ind ivi dual might work very well, although I can not say, wi tho ut ha ving  done details , how well, bu t there  are a whole range of  ind ustrial subs idies , tax  incentives, bonuses, penalties, whatnot.I th ink it  would be hig hly  des irab le fo r th is agency to continue to furni sh  you pro gra ms , in the  annual  repo rt of the  Direc tor , a whole collection of opt ions of  thi s kin d which the  Congress and  executive branch  may  conside r as ap prop ria te  fo r ways to acce lera te wha t the y have alr ead y accom plished.
Tha t is an activ ity  not normally done by, say, fo r instance, the  national  labora tor ies . They have  nev er been asked to do it, and  are not special ly equ ipped to do it. bu t the  agency with a rel ative ly small gro up, pro bably  not much larg er  t ha n Dave  Freeman’s gro up, would be able  to accomplish th at  tas k and pro vide some rel ative ly hard-  head ed reco mmendations of how to get  the  tra ns fe r of the  new tec hnology in to  the  public arena as ra pi dl y as possible .
Th ird , I  would recommend, in addit ion  to the  solar ene rgy  gro up th at  you hav e assembled with the bill , th at  you tap NA SA , which has  some very  fine en gineers, fo r t his  subje ct, and tran sf er  them. I am not sure th at  th is require s langua ge in the  bill,  bu t I  would th ink it hig hly  desirab le. They may  have to  und erg o a change in point  of view to  g et awa y from the go ldp lated  tech nology  to day -to -da y technology, bu t I th in k these  are ext rem ely  br ig ht  and  able people.Ju st  fo r example, the re is no eng ine ering  reason why one could not expect a lar ge  pric e dro p in dir ect so lar  ene rgy  to conversion to electr ici ty,  alth ough so fa r it has  eluded  the  ene rgy  effor t. I f  that  were to happen , the  whole pictu re  fo r pow er sta tio n solar gen era tion would change dram atical ly.  Even a t pre sen t, centr al solar  powe r gen era tion is only  twice  as expensive  as the  cu rre nt  cost  of  a nuclear re act or and  less than  ha lf the  cost of the  pro tot ype breede r th at  the  AE C announced a couple of  weeks ago. So at  th at  po int we are in the  righ t ba llp ark,  and  if  we have any  confidence in indu st ry ’s abil ity  to lower costs throug h large-sc ale effor ts, T th ink it is tim e to give them  a chance  to  do it.
I  make  a ra th er  diffident suggestion . I  underst and the  very gre at difficul ties wi th th is,  b ut in the  l ong run I  t hink  it would be des irab le to separat e nat ion al securi ty and def ens e-rela ted  act ivi ties from thi s Agency, and the n I  would th in k it  des irab le fo r the  committ ee to stee r fu ture  Congresses a bit  by indic ati ng  thei r int en t to do th at  as it becomes possible.
Ne ither the nat ion al sec uri ty nor the ene rgy sup plie s are  likely  to be served a t the  best level if these a ctivit ies  are  perm anently  combined. Th at  is, at  least, m y opinion.
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GEN ERA L ADVISORY COM MITTEE

One specific provision of the  bill is tha t of tr ansferring the general 
advisory committee to the Administrato r as the  advisory committee. 
There are two problems I  see with that. One is tha t the makeup of the 
advisory committee, as i t properly should have been in recent years, 
or ever since its inception, has been directed toward expertise in nu
clear energy. These men may or may not know anything about fossil 
fuels and their  difficulties, or solar energy and its difficulty, or the 
rest. More, I  see a very great risk in having only one set of advisers. 
I am impressed with Fran klin  D. Roosevelt's use of a variety of ad
visers a t the next level down so he could, once in a while, provoke a 
fight which he could profit from listening to.

Chairman IIolifield. We have been think ing about this problem, 
and the staff in fact has been working on some language which would 
empower the Administrator to set up appropriate  advisory groups in 
specific fields. So we are, I think,  on the same wavelength with you.

Mr. Steinhart. Let me offer a specific suggestion th at you might 
consider, the one I offer in my testimony, the possibility of leaving 
the general advisory committee with the regulatory commission, Nu
clear Energy Commission, where they have a long history of also deal
ing—

Chairman II oi.ifield. That  is where we are placing them in the bill, 
as you know. They are being placed—are you ta lking about the ad
visory committee on reactor safeguards or general advisory ?

Mr. Steinhart. General advisory.
Chairman II olifield. That does stay with ERDA. But I thought 

you were speaking of the advisory committee on reactor safeguards.
Mr. Steinhart. The general advisory committee, I think, because 

of its history. I  would at  least recommend that you consider leaving it 
with the Nuclear Energy Commission since they will have need for 
those kinds of expertise to make some of the hard decisions about reg
ulations and licensing, and let the Administra tor set up, as you just 
indicated, his own set of advisers so that we avoid the difficulty of one 
kind of experts, s tepping out of their  field. If  I were administering 
such an agency, I would like to have several advisory committees 
with different kinds of experts and then listen to what their  opinions 
were.

Chairman II olifield. I th ink the bill will allow that, and the report 
will have some language making it clear th at the A dministrator will 
have the  authority to appoint such advisory committees as are p erti 
nent.

Mr. Steinhart. That would seem to me to serve it perfectly well.
Chairman II olifield. So I think we are think ing about this same 

thing.
DEPAR TM ENT AL GOAL

Mr. Steinhart. Simply trying to avoid the problem of saddling 
him with one set of advisers in a legislated position whose own his
tories a re very much in one direction. This  is not to say these are not 
some of the most brill iant scientists in the country, but there is noth
ing like being out  in the woods le tting the Lord rain on you. That is 
the only way to learn about some of these otheis. We echo Dave Fr ee
man in the final recommendation and that  is tha t the consideration
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cont inue. I  underst and the  urg enc y of  th is  and  I ap pla ud  the  com
mit tee he ar til y fo r going ahead, but  I hope  th at  t his  be thou gh t of as 
a bu ild ing  block tow ard  a Cabin et level departm ent, wh eth er it is a 
De pa rtm en t of En ergy  or  De pa rtm en t of En ergy  and  Natural  Re
sources. I cannot offer you a co nvincing case for e ith er  one o r th e o the r 
of  the solutions a t th e moment.

Mr. H orton. Let  me say this. The agreem ent  of  the cha irm an and  
myself  to  move forw ard with th is leg islation  to e stab lish  E RDA, does 
no t mean we were not intere sted in pu rsu ing the  establ ishment of a 
De partm ent of En er gy  and  Natural  Resources. We  hav e h ad  hearin gs  
on th at  leg isl ati on ; those hearings are  not ye t completed.  I would cer
ta in ly  exp ect  th at  af te r the  new session star ts  next year  we will  con
tinue wi th those hea rings.  I  th in k th at  is a very  good point  that, you 
make. Whethe r or  not it is i n the De pa rtm en t of En ergy  and Na tural 
Resources  or  somew here else would dep end  on how the  hearings go 
and wh at the committee comes up  with . B ut  I  do th ink th at  you should 
know th at  it  is not  ou r intent ion  to aba ndo n the  concept of  a  Dep ar t
men t of  En erg y a nd  Natural  Resources.

Mr. Steinhart. In  fac t, Mr.  Ho rto n,  I  have been fol low ing  those  
hearings and it seems t o me you are  he aded in the  righ t direct ion , and  
wi th the  possible exce ption of the  question of where the  weapons 
developmen t belongs, it  seems to me th is bu ild ing block  is perfe ctly 
sui ted  fo r such a subsequent deve lopm ent.

Chairma n H olifield. You are  subs tan tia lly  in accord wi th th is ap 
proa ch, c ons idering  all o f the  facto rs involv ed ?

Mr. Steinhart. Yes, sir.
Ch air ma n H olifield. The appro ach of II .R . 11510?
Mr. Steinha rt. Yes, sir.
Ch air ma n H olifield. I  want  to say th at  I  app rec iat e yo ur  test imo ny here  toda y.
I am going  to tak e th is sta tem ent home  wi th me and rer ead it  to 

nig ht.  I t will receive con sidera tion , I  am sure , and I  hope  th at  when 
the  A dm in ist ra to r is appointed  to  thi s agency, you will  p resent  to  him  
a we ll-pre pared  br ief on th is so lar  ene rgy  prob lem, pa rti cu la rly  out  
in the  We st where you have  these desert areas and sunshine almo st 
every day in  the  year . Ther e is a great  pos sib ility, I  think .

Mr.  Steinhar t. Th ere  is a solar heate d house in M adison, Wis ., a nd it  w orks  fine.
Mr. H orton. Th at  is wh at I  was go ing  to ask you.
I live in Roches ter,  N.Y.  We  seem to hav e a lit tle  cloud th at  h ang s 

over Roc hes ter all the  time, abo ut 30 miles around . I f  we get  some 
sunshin e, would  it be possible  to store  it and the n------

Mr. Steinha rt, Yes, sir. The sum calcul ation is rep or ted  by Bow 
& La pp , two  eng ineers  who have been in the  business a long , long  
time. They po int  ou t th at  even in Boston,  it  is cheape r now to  bu ild  
a solar  ene rgy  un it  of the  hy br id  type  I  desc ribed, th an  it  is to heat 
your  house ele ctr ica lly  in th at  climate.

Ch airma n H olifield . T ha nk  you v ery  much .

prospects for coal

Mr. M oorhead. I have jus t one question .
I am exc ited  abo ut your  s ola r ene rgy  tes tim ony, bu t I  wa nt to  get
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back to a more pro saic til ing , which is coal, and I  agree wi th you, sir,  
th at  we s hould n’t, in the  long run , hav e a coal -based economy, and I  
also agree th at  if  we h ad one, we w ould  hav e to go into st rip mining. 
Bu t it does seem to me in the  shor t run th at  t he  expans ion  of the  use 
of  coal can  be just ified . The rep res entat ive  from the  Na tional  Coal  
Associa tion  said th at  the  rea l problem in coal researc h was in the  
are a o f a dvanced t echnolo gy fo r e xt ract ing t he  coal, and I  u nders too d 
th at  to  mean deep  m ines, no t new tech nology  fo r st rip min ing .

From  your e xperience, do you believe there is a need  f or  coal  ext rac
tio n tech nology  imp rovements , or  wou ld you  agree wi th me th at  in 
the shor t ru n we sh ould , as m uch as possible, con ver t to coal?

Mr. Steinha rt. W ell,  in the la rg er  sense of wh at we should  use, I  
certa inl y agree th at  we have  lit tle  choice bu t to exp and our coal con
sum ption.  I guess  I  was aim ing  myself to  the philos oph ica l po int , 
pe rha ps—I  hope  it  is more  than  philosop hical—we can use coal as a 
tra ns ition al  measure, pro bab ly for a generat ion  or  more, to ge t to a 
society based pr im ar ily  on n uclea r o r so lar  energy, or both.  T ha t seems 
to me to be eminently  just ifiable  and , in fac t, pro bably  we do n' t have 
very much choice.

In  reg ard to the  technolog y, I  w ould agree st rip minin g tech nology  
seems well in ha nd , some times bette r th an  we wish.

Mr. M oorhead. I agree.
Mr. Steinha rt. And indu str y seems quite able to tak e care of that . 

In  the  case of deep minin g, the re does seem to be a prob lem. I  am 
not  the best expert on t ha t, although a few years  ba ck, I  did  look into 
some of the  work the  Sov iet Un ion  has done wi th unde rgroun d mi n
ing , us ing  wa ter  cannons and  sem iau tom ated mines, produc ing  
slu rri es  a nd  t he  like. Not much of th at  te chnology is prese ntly in use 
in th is  coun try , and it certa inl y seems wo rth  looking into . Th e coal 
indu str y,  by and large,  has  a very poor hi sto ry  of research . Ev ery 
tim e the  p rice of  coal dro ps  5 cen ts a ton , the y fire all of the  rese arch 
staff . They have been very conservative. So has the  minin g indu str y,  
by and larg e. I t wou ld be a mistake to back off in the  Coal  Minin g 
Sa fety  Ac t because it  is alr ead y the mos t dan gerous -----

Ch air ma n H oltfield. Exc ep t au tomobil e dr ivi ng .
Mr. Steinha rt. Well, th at , pre sum ably, is som eth ing  we do by 

choice , like  smo king cigare ttes, and maybe huma n fool ishness is 
ha rder  to  cure.  But  I  w ould  agree there  is serious  need fo r some new 
deep  m ining  techno logy, hopeful ly to  enhance  th e safet y and enhance  
the ou tput  and not  ru in the  env ironm ent  in the  process. Tha t sounds 
like a nice, ta ll orde r for  some bri gh t eng inee r.

Ch airma n I Iolifield . I wan t to th an k you very much. You made  
a real contr ibu tion. Dr . Steinh ar t, and  we appre cia te your  coming 
down from yo ur  place of  residence  fo r th is  purpose.

Mr . S teinha rt. Than k you very  much.
[Mr. St ei nh ar t’s prepa red sta tem ent fol low s:]

Prepared Statement of J ohn S. Steinhart, Professor of Geology and 
Environmental Studies, University of Wisconsin

Mr. Chairman and members of the committee, my name is John  S. Ste inhart.  I 
am a Professor of Geology and Environm ental Studies at  the University of Wis
consin. I was formerly employed by the Office of Science an d Technology, Execu
tive  Office of the  President and by the Carnegie  I nst itu tion of Washington. I have
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been study ing the energy situation  and teaching courses in the  area for several years and have just completed a book on the subject  that  has  been two years in prep arat ion.  In addition I have studied, taught  and written on government  organization problems for technical matters for many years. I do not think  these experiences quali fy me as an “exp ert” but they have left me with  a number of opinions. I am gratefu l for the  opportuni ty to convey some of these views to the committee.
The energy shortages which have been troublesome for the pas t few years have been accelerated  to crisis level by the events of recent months. Although the  emergency measures that  are  now being undertak en have been precipitated by the construct ion of U.S. oil imports , it must be remembered that  the shortages of domestic energy supplies have been coming upon us for some time. In my own sta te of Wisconsin, f or example, fuel shortages for corn drying last  w inter  caused the loss of some of the  crop. Many other examples  could be cited, but you all have had personal brushes with  this problem prior to the recent events  in the Middle East.
The rema rks which follow have three main direct ions :

(1) Some basic themes in modern society important to atte mpts to solve energy problems,
(2) Problems and prospects  for energy supplies  for various time scales, and
(3) Implications  for H.K. 11510 from the above considerations.

1. Some Trends in Modern Society Relevant to our Energy Problems
A. Growth Here and Growth Elsewhere.— Our energy consumption has been doubling every 15 or 20 years  during most of this century . This growth has been a source of pride  and has produced the highest per capi ta income of any nation in the world. The National Income is now large enough to provide a decent living for every American, although dist ribu tion  difficulties have prevented this  from happening yet. The direct ions taken by this growth have draw n heavily  on our original stocks of fossil fuels, so th at  today remain ing stocks of oil ami natural gas are  insufficient to suppo rt continued expansion. The unf ortuna te fea ture of our present situation is th at  the lead times to make major  changes in our sources of energy (which are of the orde r of twenty years ), are about the same as doubling times for amounts of fuel used. It takes no extens ive calculations to u nderstand that  20 years before cheap oil and gas are depleted, we will not sense difficulty since hal f the  stock remains. But it is at tha t time that  moves to new sources should begin. With these  time scales, shorts ightedness is likely to be all too common.
I will not enter the controvers ial question  here  of growth or no growth, but it is necessary in planning for the near future  to repea t the commonplace observation th at  endless doubling of the  production of fuels and mineral resources on a finite ear th are impossible. Until  we understa nd where our energy supplies are  to come from, we cannot say for  cer tain  whether the day of growth slowdown can be postponed into a misty  future —say 1000 years away—or whether we should plan for some reduction in growth soon. As the economist. Kenneth Bonlding has remarked, “anyone who believes exj»onential growth can go on foreve r in a finite world is eith er a madman or an economist.”But some of the growth is beyond our immediate control. With about 0% of the  world’s populat ion, the U.S. consumes almost one th ird  of the world’s annual supply of fuels. This is a smal ler proportion  of the world's fuels  tha n we consumed 20 or 40 years ago. Wh at these numbers reflect is growth of in dus tria lization elsewhere in the world. We should expect thi s growth elsewhere in the world to continue—even to encourage  it—for  a world with 20% rich and 80% desperately  poor is a world ripe for  intole rable  conflict. But this growth in energy and fuel use elsewhere means that  we can no longer assume tha t imported fuels will be cheap or easy to come by.
B. The End of Technical Efficiency Improvements.—In the la tte r pa rt of the l!)th century only about 3 to 5% of the  fuel used was converted  to useful work. By 1910 this  figure had improved to abou t 10%. In 1970 about 50% of the fuel we used was converted to useful work. This  means tha t, accompanying growth, we have been able to continually find more efficient means of converting  fuels to the work that  was to be done. Ju st  since 1910 we have increased thi s efficiency figure by a fac tor of about five. These improvements of efficiency are  now near  an end. Fo r various technical reasons it  is unlikely that  we will exceed an
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overall  efficiency figure in fuel use of about  75%, but lest I offend that  tech 
nological optimists, it  is quite  clear  tha t doubling our  present efficiency is a 
limit we cannot exceed without getting more energy out of the  system than we 
put in. This observation is important because the lifelong experience of everyone 
now alive has been confined to this period of con tinual improvement in efficiency. 
How much more would energy use have grown in the  recent pas t without the 
efficiency improvements? It  is impossible to say, except tha t the growth in energy 
use would have to have been more.

I have been using efficiency in its technical sense. It  is of course still  possible 
to find more effective ways to do things, but only by making real  changes in 
the  way we do things that  usually  have secondary  effects. We can reduce energy 
use in transp ortation by relying less on the automobile, and more on mass tr ansit , 
but  only with the  real ization that  the reduct ion in numbers of autos produced 
will have its  effects elsewhere  in the economy.

C. The Environm ental Costs are Coming Due.— In the  pas t decade the un
wanted side effects of use of fuels and resources have begun to be ala rmin g and 
have occasioned some addi tional difficulties for society. These problems will not 
go away just because we now have a shortage of fuels. Several majo r cities— 
New York and Chicago for example—already have  severa l episodes of S()x  ai r 
pollution each year which are  serious enough to requ ire temporary rest riction 
of  some fuel use. For those cases, lifti ng environmental standa rds  to perm it 
the use of high sul fur  fuels will only make a bad situation worse. It  is un
doubtedly tru e that  environmental activist s have, at  times, overstated the ir case, 
but if the Preside nt or Energy Company execut ives really  believe th at  the present 
government standa rds  are  too restr ictive, they might illu strate  the ir conviction 
by locating the ir residence  adjacent to a power plant fueled with high sul fur  
coal. I emphasize  thi s point only because some unprincipled stateme nts seem to 
imply th at  our energj’ difficulties are  the resu lt of environmental opposition. In 
fact, less than  % the power plan t delays in recent years are  associated with 
environmental problems according  to a recent E.P.A. study.
2. Problems and Prospects for  F uture Energy Suppl ies

A. The Nex t Five  Years.— For the next 3 to 5 year s new energy supplies cannot 
be expected from conventional or new energy sources. Wha t is already  planned  
and under  construction will be welcome but it is easy to show that  we will still 
have shortages. Expansion of imports, if that  becomes possible could ease the 
situation somewhat. Otherwise,  those measures which reduce consumption are  
the  only recourse.

B. The Nex t Ten Years.— History of technological developments suggests that  
we will be unable  to implement any new technology within ten years in such a 
way as to make any significant impact on energy supplies. The lead time for any 
schemes th at  requ ire research and pilot plant work is usual ly twenty  years or 
even longer. The h istory of nu clear power pla nt development is  in structive in this 
connection. Even now, twenty-five years or more af ter development began, nuclea r 
plants still  provide less than one percent of our energy, and the tota l nucle ar 
energy program has stil l consumed more energy tha n it has produced. Thus for 
help in the next  decade, it is my opinion that  we are  res tric ted to technologies 
th at  are  now understood. There are  two tha t do no t presently play a significant 
role in the U.S. energy supply :

1. Coal Gasification.—This  technology was proven during World Wa r II 
and is now in the  pilot plan stage. H.R. 11510 does well to separa te out a 
subgroup of the new agency to accelerate these  developments. Unfortuna tely,  
any expansion of coal based energy generation has  a high price associated 
with it. Strip mining  must be expanded and is already troublesome in places. 
In the arid west, water ava ilabi lity will be a problem. Fur the r, a recent 
analysis  of res tora tion  problems associated with  str ip mines concludes that  
areas with less than ten inches of annual rainfa ll cannot be resto red at  all.

2. Solar Heat ing and Hot Water .—This  technology is even better und er
stood than  coal gas ification. Jap an,  Austra lia and Isra el now make use of it 
and solar  h ot water  h eaters  may be purchased  “off the shelf” in those coun
tries . We had many more rooftop sola r heat ing uni ts in the U.S. in the 
IfflOs than we do now, despite  popula tion growth since then. Until recently , 
cheap fuels made sola r heat ing and hot water  unattra ctive  for economic rea
sons. The problem has been that  the ini tia l cap ital  cost is high even though
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the fuel is free. These capi tal costs can be reduced through engineering and 
large scale production. Even at  present prices, however, fuel price increases 
up to 1970 already have made sola r hea ting  for residences  cheaper than 
electric heating  as fa r north as Boston (fo r a unit th at  supplies  abou t 80% 
of win ter heat ing requ irem ents ). This  technology has  lacked a constituency 
(or a lobby) and we have only a handful of  technical experts in this country. 
But if Japan finds it worthwhile  to employ more than  two million solar roof
top heaters, we appear to have missed something. There is much that  could 
be gained here. Home heat ing is the  second larg est end use for  fuels in the 
country (10.4% in 1970) and residen tial  hot water  heat ing is the  seventh 
larg est end use (2.7% in 1970). Home heating  uses twice as much energy 
as all the trucks  in the  count ry and hea ting  of residen tial  hot  water, twice 
as much as all the airline s.

H.R. 11510 should separa te out sola r energy uses as a catego ry much as 
nuclear sources and fossil fuel  sources are now singled out. This  technology 
is avail able  and can begin to help in our energy supply as soon as we are  
able to bring appropria te units  to the m arket place.

C. The Futu re Beyond 20 Tears.— We a re likely to be having  energy problems 
even 20 years from now. For  this  longer run future  we have only two options for 
our energy supplies. These are  nuclear  and sola r energy sources. We could, 
if we wished to  pay the price, switch  to a  l arge ly coal based economy for a time, 
but  i f the growth in energy use continues at  past rates,  that  shi ft will be a tem
porary one la sting a century or so at  most. Bu t the re are  other  reasons for not 
aiming at  an economy based prim arily on coa l: (1) The environmental cost is 
high, as already  mentioned. This is not a purely  cosmetic mat ter, but  means real— 
and possibly ext rav aga nt—exi>enditures to mainta in heal thy surroundings in 
a coal based society. Because a large  fractio n of the energy of coal is lost when 
it  is converted to gas or some othe r clean fuel, we sha ll have to expand str ip min
ing f ar  beyond pas t experience if we choose th is option. (2) Although the  United 
States has  large stocks of coal in the ground, the re are  many countries that  have 
litt le or none. As world energy use expands, these “have not” countr ies will need 
to solve th eir  energy  supply needs. We could find ourselves in the position of hav
ing to help supply these  world needs or face the  in tern atio nal  tensions that  have 
in pas t often led to war. The prospect of the U.S. str ip mining for much of the 
world is as unatt rac tive as trying  to hoard our supplies for ourselves  in an 
energy hungry world. (3) Fossil fuels  (oil, gas, and coal) are  valuable for other 
uses besides burning. Among the f as tes t growing uses of hydrocarbons is a s feed
stocks to our large  and growing petrochemical industry . A wide var iety  of p rod
ucts—syntheti c fabrics, plastics, and a host  of othe r materia ls—depend upon 
a supply of hydrocarbons. We would do well to conserve some of our stocks of 
fossil fuels for thi s use. I think it  entirely likely  tha t, a century from now, peo
ple will think it peculiar th at  we produced fossil fuels to burn  for the  energy 
content. After all a centu ry ago one of the favored  home heatin g fuels in my par t 
of the country was  Black Walnut. It ’s not th at  the  fossil fuels will disappear 
altog ether—they will always be avai lable  at  a price—but it is also tru e that  it 
is still  possible to h eat  your home wi th Black W alnut—at  a price.

It  is my opinion that  coal should be regarded  as a way to ease the tran sition 
from a fossil fuel based society to more perm anent sources of energy. If  we 
strugg le and work to conver t prim arily to coal, only to postpone our problems, it 
would be a shabby tric k to play on our children and grandchildren.

1. A Primarily  Nuclear Future.—The optimistic expectations for  cheap and 
abundant nuclear power have thus fa r eluded us. The extravag ant  hopes of 20 
years ago have encountered unantic ipated problems—remember the state men ts 
about power too cheap to meter—and there are  stil l problems unsolved. With out 
repea ting the problems (which are  well known to the Chairman of the commit
tee) it is worth noting that  sober, well qualified experts are  still  engaged in 
vigorous argument about the advi sabi lity  of extens ive reliance on nuclea r energy 
sources. Problems of accident, transpo rt and, especially, storage of radioactive 
substances are  unsolved, and the recen t stance of  the AEC th at  th e storage prob
lem will be defe rred  by temporary storage,  is not encouraging. We have not yet 
even begun to underst and  what happens twenty or thirty years hence, when it 
becomes necessary to ret ire  obsolete nuclear  plant s, with  the ir large volumes of 
radioactive stru cture. Nor have we any clear  idea of the ult imate  cost of nuclear  
power. The recen t announcement of a .$2000 per  KW cost for  the prototype 
breeder reactor is threaten ing.  To be sure, the AEC expects subsequent uni ts to
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be chea per, but  p ast  experience with  all kinds of in dustr ial  production shows t ha t 
such cost reduc tions are  often not realized. In any case, recen t year s have seen 
a stead y rise in the costs of nuclear power pla nts  and ther e is no assurance th at  
the end of such cost increases is in sight. Until these  problems are  solved and 
the costs more clearly understood, it would be foolish to bet the nation's fut ure  
on well inten tioned  assu ranc es th at  these problems are  easily  solved.

Pleas e und erstand  th at  I canno t see any problems for  which there is no pos
sible solution. We should cert ainly  accelerate the  searc h for  solutions. But, as a 
geologist, I cannot offer any assu ranc e at  pres ent th at  the storage problem can 
ever be solved. What is more, the  requ irem ent to super vise storage of nuclear 
wastes for  1000 to 10,000 year s is not a technical question.  The advi sabi lity  of 
und erta king such a commitment is dependent upon the  stabil ity  of society, the 
choices citizens  wish to make, and whe ther  we have a rig ht to commit futur e 
gene ratio ns to such a task. Such questions are  properly resolved in the politic al 
process—not in techn ical forums. This  is wh at Dr. Alvin Weinberg  calls the 
“Fa ust ian  Bar gain” of nuclear energy. My own personal reading of the Fa us t 
legend makes me wish to obtai n bet ter value in exchange f or my soul.

2. A Pri ma ry Sola r Fu tur e.—Because solar energy is often  lumped toge ther  
in the media with fusion, MHD and a numbe r of oth er basica lly unsolved tech
nological prospects, the re is a wide misundersta ndin g of the sta te of solar  
technology. We do und ers tand this  technology now. Fu rth er  resea rch can help 
to reduce costs, enhance efficiency of conversion, and increase the flexibili ty of 
sola r energy use, but  we can build sola r energy power sta tion s now, if we wish 
to, and we know more about the enviro nmental consequences tha n we know about  
the ulti ma te envir onmental costs of nuc lear energy.

There are  two main catego ries of sola r energy conversion: (1 ) Dispersed use 
of sola r energy for heatin g, cooling and hot wa ter  produc tion has  already  been 
mentioned. Solar cooling is less well developed tha n heatin g, but  there is no 
fund ame ntal  resea rch necess ary to make such units . Prima rily  engine ering is 
needed to reduce costs. Of course fu ndamen tal brea kthroughs  in sola r cells would 
be welcome in reducing costs, but  we need not wa it for  them. (2 ) Central power 
sta tion  sola r farm s to produce elect ricity  or hydrogen gas (for  us e as a fuel)  are  
possible now. No la rge scale uni ts have yet been built, but with  risin g fuel costs 
they should be begun at the  p ilot pla nt stage at  once. Costs f or elect ricity  genera
tion have been estimat ed at  $750 per installed KW by a NASA-N SF panel of 
exper ts, and at less tha n $1000 per  installed  KW by Honeywell spokesmen. 
Honeywell estim ated  th at  such sta tions could be constructed by 1980. Compare 
these  e stim ates with the  cost  of the proto type breeder mentioned  above. B ut even 
if the  costs turn ed out to be highe r initially,  sola r energy is already  known to be 
environme ntally safe and is widely available to most of the world witho ut other s 
depending upon us fo r th eir  growing energy  needs.

My stronges t recommendation  for  the modification of H.R. 11510 is for the 
inclusion of a large  and  vigorous sola r energy effort, at  leas t co-equal with  nu
clea r and fossil fuel efforts. To furth er  illu str ate  the  impo rtance of this recom
menda tion consider the  following fa ct s:

The place where sola r energy can help u s soonest is w here we need it most. 
46%  of na tur al gas goes to space heat ing and hot wat er heating  (24 % 

homes, 14% industry,  and 8% comm ercia l). Rooftop unit s for sola r hea t 
could begin subs titu tion  for these uses as soon as uni ts can be produced.

17% of na tur al gas product ion now goes to utili ties , where it is consumed 
mainly  for peaking purpos es—purposes mainly associated with  peak cooling 
loads in summer and heat ing loads in winter . Both of these  needs would be 
eased by so lar hea ting  and  cooling.

24%  of petroleum produc tion is consumed in space hea ting  most of which 
is household and commercial. Solar  could begin to help us here soon.

3% of petroleum product ion is used by utili ties , again f or peakin g purposes. 
30 million housing units are  expected to be cons truct ed in the nex t ten 

year s—a growth  of almos t 50%  in total  housing stock. If  a sub stan tial  por
tion of these were equipped with  solar  unit s, it would ease our situation . 
Converting older housing u nits to solar  energy is a lso possible, an d tax  incen
tives to encourage  such conversion should be considered.

3. Specific Recommendations for  Modification of H.R. 11510.—I wish to com
plime nt this committee  for the attem pt to b ring together with  thi s bill a vigorous 
effort to insu re our fut ure  energy supplies. Such an effort has been badly needed.



252

The sepa ration of the  regulatory efforts of the  AEC from its othe r activ ities  is long overdue. Similar ly, the  Office of Coal Research has some able people but has been too long underfunded. In an effort  to be const ructive, I  would offer the following suggestions  for modification of the bill and the agency to be established.
A. Establishment of a strong subgroup with in the agency to pursue the immediate applications of sola r energy as well as a vigorous development 

program for applications of sola r energy not  yet ready  for ful l scale use in 
society. Time is crucia l here, because, as shown above, each day lost is an opportunity lost to reduce dependence on fossil  fuels.

B. A function of the Energy Research and Development Administ ration 
should be to regu larly  offer implementa tion programs for the energy advances 
accomplished. None of the R & I) will be of use  unless it is adopted. T ax incen
tives, industrial  subsidies, regu lations and a range  of schemes to accelerate 
the switch to new energy sources should be evalu ated constantly  and made available  for possible implementation by tlie executive branch or Congress. 
There must  be b ette r ways to use government incentives than the subsidies 
we have supplied for years to the  oil industry (which have lef t us in the present mess ).

C. The sola r energy exper tise of the new agency could and should be strengthened by transf er of the  NASA sola r energy expe rtise  to the new 
agency—as a pa rt of the  solar group suggested above.

D. In my opinion, the  nuclear weapons activitie s of the present AEC have no place in the  basic energy problems of the nation. While I can understa nd 
the difficulties of sepa rating these activities out immediately, language of 
the bill should make clea r the intention to tra nsfer  weapons act ivit ies to the 
Depa rtment of Defense at  the ear lies t oppor tunity . The nat ion 's defense is not likely to be best served by an energy agency, and, if we should adopt a 
basically nuclear future, energy supplies should not be under  control of the 
milita ry.

E. The General Advisory Committee include some of the most distineuished 
nuclear scien tists in the nation , but  the re is no assurance th at  they know anything  whatever about the other energy options available to us. I would 
recommend that  the General Advisory Committee remain  with the Nuclear 
Energy Commission (tit le II ) to act  as princ ipal technical advisors for the regu latory and licensing activi ties. In the new agency, each o f the m ajor  sub
groups—solar, nuclear , fossil fuels, environment, etc., and advanced energy 
sources—should have the ir own adviso ry groups to ass ist the Adm inist rator 
in his difficult responsib ilities. This arra nge ment makes it likely th at  the Adm inis trator will get some vigorous dispu tes to consider, and makes it 
likely that  the members of the adviso ry groups may, in fact, be experts in the ir areas. This  technique of encouraging more open disagreement to under
stand the  options is the technique used so successfully by Pres iden t Roose
velt many years ago.

F. Finally, I urge the  committee  not to neglect the long term reorg aniza
tion problems in the crisis  atmosphere of the present. It seems likely that  
some form of a Department of Energy and Natural Resources at  th e Cabinet 
level will be advisable in the future. It  seems to me t ha t the Energy Research and Development Administ ration might be a principal building  block of such 
a departmen t, especially if the weapons ma tters are  transf err ed  to the De
par tment of Defense. It  would he desirable for the bill to contain  language 
indic ating  the  in tent  of the committee to proceed with  this larger  reorg aniza
tion problem in due course.

I apologize for the length of thi s commentary, but the nation's  supply of energy is too crucial to be trea ted  lightly. Thank you for the oppor tunity  to cont ribute 
my views.

Ch air ma n H olifie io. The  meetin g will ad jou rn  and  we will meet 
th is aftern oon at 2:  00 o’clock in the  hear ing room of the  Jo in t Com 
mit tee on Atomic  En ergy , which is o ver  in the  C api tol.  We are  d oing 
th at  for the  conven ience of the  mem bers who may have  to go to the 
floor and  cast votes this  afternoon .

The  me etin g is ad journed .
[Wher eup on, at 12:30 p.m., the  subcommitt ee adjou rne d, to recon

vene at  2 p.m., the same day. ]
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AFTERNOON SESSION

Chairman H olifield. The committee will be in order. We continue 
our hearings on H.R. 11510. Our first witnesses are Dr. Alvin Wein
berg, Director of the Oak Ridge Laboratory, and Mr. Floyd Culler, 
who is now Acting Director—I understand Dr. Weinberg is on leave— 
of the Oak Ridge National Laboratory.

At this time, we will be pleased to hear your testimony.

STATEMENT OF FLOYD L. CULLER, ACTING DIRECTOR , OAK RID GE
NAT IONA L LABORATORY; ACCOMPANIED BY DR. ALVIN W EIN 
BERG, DIRECTOR, OAK RID GE LABORATORY

Mr. Culler. I am grateful for the opportunity to testify  before 
this subcommittee on H.R. 11510. The urgency to provide a vigorous 
Federal research and development program for the production of 
energy has now reached crisis stage. The extent to which the future 
of our Nation’s economy depends upon energy is being spelled out in 
each day’s news. None of us are yet fully aware of how impor tant an 
adequate energy supply is to every activity in our technologically ad
vanced society. We are in the very unfor tunate position of having 
the damaging consequences of an energy shortage develop throughout 
our whole social, economic, and political fabric. Nor is it at all clear 
tha t we see our way to bringing these damaging effects under control. 
It  is now obvious that  sound energy policies must be established to 
meet the immediate emergency conditions, and tha t a bold and vigor
ous research and development program, based on farsighted and flexi
ble energy policy, must be mounted if we are to avoid crippling  energy 
shortages in the years to come.

The declaration of purpose in H.R. 11510 clearly defines the main 
goal of energy policy for the United States, as called for  by the Presi
dent: To make the Nation self-sufficient in energy while protecting 
the environmental quality and publ ic health. To achieve this goal, it  
is proposed tha t all activities related to Federal research and develop
ment are to be brought together under an independent Federa l agency, 
ERDA. The functions, facilities, and programs of the present Atomic 
Energy Commission will be transferred to ERDA, except for licens
ing and related regulatory functions. The research and development 
functions of ERDA will include all elements of the AEC program 
and all Federal research and development re lated to energy.

I hearti ly concur with the proposed actions of H.R. 11510. The cen
traliza tion of Federal energy research and development is urgently 
needed. The delegation of the licensing and regulatory  functions of 
the present Atomic Energy Commission to an independent regulatory 
Nuclear Energy Commission separates the potentially conflicting role 
of nuclear energy development from its regulation, i t  is surely jus ti
fied now by the size and complexity of a growing nuclear industry. 
It  is prudent and necessary to vest the proposed Nuclear Energy  
Commission with the author ity to have research and development 
done to support R. & I), from the continuing nuclear research and 
development program of ERDA , but I suggest t ha t a new research 
organization would be inappropriate. The authority to contract re-
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search and development to ERDA  and to other institutions should 
be sufficient.

I think,  too, tha t the direction of ERDA by a single administrator, 
with a deputy administrator and five functionally distinct assistant 
administra tors, will provide effective, responsive, and flexible leader
ship for energy research and development.

The broadening of the scope of energy research for the AEC and 
its transformation  into ERDA is par ticula rly appropriate. The AEC 
with its contractor-operated laboratories and extensive university re
search programs brings to ERDA an integrated multidisciplinary 
cadre of management and research personnel with experience in the 
development of energy resources, the application of energy systems, 
the control and assessment of the biological and ecological effects of 
energy production and use, and the supporting basic disciplinary re
search in the physical and life sciences. Dr. Dixy Dee Ray has given 
a summary of the AEC’s a rray  of talen t and facilities in testimony 
earlier  on II.R. 9090 before this committee.1

The key research and development capabilities on which ERDA  
will rest are the contractor-operated, multidisc iplinary and multi
purpose national laboratories. The national laboratories are uniquely 
powerful instruments for research and development because of their 
multidisciplinary structures, thei r combination of abilities and skills 
for doing heavy technological development in beneficial mode with 
basic research dedicated to advancing energy development and science.

During the past 30 years, ORNL has evoled in planned steps to it s 
present multidicip linary, multipurpose form. Each of the national 
laboratories has evolved in a somewhat similar patte rn, but each re 
tains its special skills and character.

Although each national laboratory s tarted  with a broad single mis
sion in nuclear energy, it  is no longer possible to define a single mis
sion for any of them. This is particularly true a t ORNL where early 
research and development have grown to separately objective pro
grammatic thrusts , the more important of which are no longer en
compassed by the rationale in which they originated. ORNL is per
haps the most diversified of the national  laboratories. In my opinion, 
this diversification, managed in such a way as to support the  prim ary 
elements of energy production and the  overall objectives of the AEC, 
has prepared our laboratory for  major  research and development sup
port of the broad energy in itiative asked for under ERDA. To sup
port this assertion, I  am submitting for the record a summary which 
describes ORNL and its programs.

ORNL research and development gains strength from Union Carbide 
Nuclear Division’s enriched uranium and weapons production staff 
and facilities in Oak Ridge. The support of a recently centralized 
engineering design staff of about 1,000 engineers and designers, ex
perienced in very large project management, adds substantia lly to 
ORNL’s ability to do heavy technology development. Recently, the 
three installations in Oak Ridge have combined all computer and 
mathematical functions and equipment. All procurement and contract

1 Statement of Dr. Dixy Lee Ray, Chairman, U.S. Atomic Energy Commission, before the Legisla tive and Military Operations Subcommittee of the Committee on Government Operations of the U.S, House of Representatives on H.R. 9090, July  31, 1973.



255

manag ement  is con trolled  throug h a centr al org aniza tio n, broadly 
com petent  to su pp or t the  requirement s fo r high ly  s ophis ticate d mate 
ria ls  and R. & D. subcon trac ts. The centr al manag ement  fo r the 
UC ND , res ide nt in Oak Rid ge, can  co ord ina te all of  the fac ilit ies  and  
staff of the nuclear division to  accompl ish major  g oals and miss ions.  
Th e La borat ory  and the  nuclear division have experience  in coo rdi
na tio n of major  pro jec ts wi th a large  numb er of  engin eering com
pan ies  a nd  w ith  the  managem ent  of  subco ntracted su pp or tin g r esearch 
an d developmen t in universit ies  and indu str ia l firms. Th is div ers ity  
in r esearch and  developmen t an d su pp or tin g competence f or  the accom
pli shme nt of  technologic al miss ions is now an inh ere nt  chara cte ris tic  
of OR NL  and the  oth er contr actor-ma nag ed n at iona l labora tor ies .

Th e n ati onal lab ora tor ies  can  as sign  experi enced scient ists  an d e ng i
nee rs from every disc ipli ne of science to majo r tech nology  dev elop
men t. Th is ar ray of mu ltidisc iplin ary ta le nt  is support ed  by appli ed  
su pp or tin g research . In  addit ion , the majo r tech nologic al missions 
define the dom ains and , at  times, the  foci for basic  disc iplin ary  re 
search  in  phys ics, che mistry, me tal lur gy , solid sta te,  b iolog y, ecology, 
and eng ine ering  sciences. Th is dual aspect—h eavy technology  broad ly 
supp orted  by basic rese arch—sets a high  stan da rd  fo r techno logy 
th roug h int era ction  wi th basic research ; the basic rese arch is sti mu
lat ed  by the  in ter ac tio n wi th majo r tech nologic al developmen t. An d, 
the  more fun dame nta l rese arch provides a res erv oir  o f un de rst an ding  
fro m which necessary  solu tion s to  problem s in the technology  can  be 
solved or  ma jor im provem ents an d in ven tions evolve.

Pe rh ap s th is cap aci ty to att ack a pra ctica l problem  in the whole is 
the most cogent argu me nt for  AEC’s role in E RI)A .

Since the  Pres iden t fir st proposed ER DA and pa rti cu la rly  fol low 
ing  the  int roduction  of II.R.  9090 in Ju ly , there  have  been questions 
rai sed  about t he  a bi lit y of  the  m ajo r AE G lab ora tor ies  to  k now ledge
ably pa rti cipa te  in the broadened  ene rgy prog ram s of ER DA . From  
discussions du rin g the  prep arat ion of  Ch air ma n Ra y’s rep or t to the 
Pr es iden t inv olv ing  the  Dir ectors  of  the  majo r AE C lab ora tor ies , 
there was displa yed  reasonable  knowledge and experience ex ist ing  in 
one or more lab ora tor ies  fo r most  all  of the  designated  areas of re 
search a nd development.  T here were, of course, specific excep tions, b ut  
these can be covered by con tracte d research with indu str y or othe r 
agencies unde r the  gene ral  manag ement  of t he  A EC . In  a ll prog ram s, 
it is obvious th at  a com binatio n of indu str y and Fe de ral labo ra tory  
pa rti cipa tio n is des irab le a nd necessary .

Th ere  is also the ques tion  of wh eth er the staff s of the  na tio na l 
lab orato rie s will  hav e sufficient intere st,  in effect, dis pla y enthusia sm 
fo r broadened  pro gra ms  in ene rgy deve lopm ent. I can  say em ph at ic
ally th at  no thing  since the  in iti at ion of the nucle ar pow er reac tor 
prog ram has so stimu lated  the  scient ists  and eng ineers  at  OR NL  as 
the  pos sib ility of  broader researc h and dev elopment  rel ate d to all as
pect s of ene rgy  pro duction  and use. I  am sure  th at  sim iliar  en thus i
asm has been displa yed  in every oth er lab orato ry . Fo r many years , 
we hav e been bro adening  o ur researc h and dev elopment  in  othe r th an  
nucle ar ene rgy  wi th su pp or t from the  Na tional Science Fo un da tio n 
an d oth er Fe de ral agencies. For  m any  years ou r staf f has been able to 
see wh at thei r researc h could offer in gen era l ene rgy  development  so
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th at  a flood of idea s and appli cat ion s fo r rese arch have been pouring  
in from every  di scipline w ith in OR NL .

An othe r som ewh at dorm ant force ha s been rea ctiva ted  under the  
stimu lus  of  research  and  dev elop men t pl an ning  fo r th e b roader energy 
in itiati ve s proposed for ERDA: Th e force of combined pla nn ing  
amo ng national labo rato ries . Th e dir ector s and many staf f members 
from each of  the  majo r na tio na l lab ora tor ies  have pa rti cipa ted with  
the AE C pla nn ing staff  in the  develop ment of pro gra ms  fo r which 
the AE C has respon sib ility. As  a gro up, the  laborato ry  d irecto rs have 
conside red and discussed the  overa ll prog ram recommendations, we 
hav e deve loped a common un de rst an ding  of  where urge nt  deve lop
ment is required,  where o ptio ns mu st be pursu ed, where opportu nit ies  
exis t, and where the  majo r imped iment s to ach iev ing  self-sufficiency 
in ene rgy exis t. Th is coopera tive  pa tter n hopeful ly will  con tinu e as 
act ua l work beg ins on ER DA’s pro gra m.  From  the  underst andin gs  
alr eady  deve loped, I  am conf ident th at  the  lab ora tor ies  wil l functio n 
in an inter re lated a nd  mutu ally supportive  way.

In  August, when I  p rep are d t est imony fo r H .R.  9090—the  predece s
sor  to H.R . 11510—I incl uded my own ana lys is of wh at the short- 
and lo ng-term go als o f ER DA should  be to meet the P resid en t’s request 
fo r ene rgy self-sufficiency. Since A ugust, Ch air ma n Ray has p rep are d 
the repo rt requ ested by the  Pr es iden t fo r an exp and ed prog ram  in 
ene rgy  rese arch and  deve lopm ent. Th is repo rt will be submit ted 
wi thin a few days . My own views  coinc ide with the  prog ram to be 
recommended  by the  C hairm an o f th e AE C.  T herefore , I  shal l re fra in  
from any  sub stantive discussion of  wh at the  $10 b illion rese arch and 
developmen t e ffor t shou ld include.

How ever, there  are  some observat ions th at  I  wish  to make  con
ce rning the  ene rgy  crunch  and  the  contr ibu tions th at  rese arch and  
develop men t can make to ease the imm ediate  and lon g-t erm  ene rgy  
cris is.

I t  is reason ably ap pa rent  that  research and  d eve lopm ent will  not be 
able  t o produc e result s th at  w ill completely eliminate our  dependence  
on  foreign  oil im ports  by 1980, or  even by 1985, in face of  an ove rall  
ann ual  ra te  of  increase  of about 4.3 percen t. Pred ict ed  yearl y sh or t
fa lls  of  as much as 30 mQ (30 X1515 Btu  or  the  equ ivalen t of abou t 
15 mil lion  ba rre ls of oil pe r day)  by 1985 cannot be m et pu rsuing  a ll 
opt ion s th at  are  open using techno logy th at  is  e ssen tial ly on han d. It  
is evid ent  th at  al l reaso nable m easu res t o i ncrease domestic pro duc tion 
of  oil and  gas must be take n. The use of coal i n d irect combust ion with 
the best possible systems fo r stac k gas  c leanup  and ta ll stac ks may be 
a necessary  imm ediate  measure, and the  develop ment and  demo nst ra
tio n of coal conv ersio n process to pro duce clean  bu rn ing  liquid s and 
gases  by h ydrogena tio n is u rge nt.

Thus,  the importance  of ene rgy  pol icy,  as dis tin ct from reas earch 
an d developmen t, is brou gh t again  to focus. All  measures possib le to 
reduce oil con sum ptio n must be employed, pa rti cu larly  i f the  Mideast  
oil emb argo  c ontinues. I am sure  th at  i t is recognized th at  the  success 
of the  ene rgy  research and  d eve lopmen t prog ram  in meetin g the goal 
of self-sufficiency depends on the est ablishm ent of ene rgy  polic y. To 
do so r equ ires  insti tut ion s fo r caref ul ana lys is and eva lua tion leading 
to policy developmen t.
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In  the lon g term,  wi th the  advent of breeders and  assu min g t le  
exis tence  of cap aci ty to convert  coal an d/o r oil shale to clean  bu rning  
liquid s fo r sta tio na ry  pow er generat ion  and tra ns po rta tio n req uire
men ts, the  goa l of self-sufficiency can be met. I t is possible, too, th at  
fus ion  will be pro ducin g ene rgy  in signif icant quantiti es,  assu min g 
th at  scient ific and tech nologic al fea sib ili ty are achieved  as cu rre ntl y 
fav orab le rese arch seems to  prom ise. .

I f  we a re to  achieve t he  goal of economic self-sufficiency with clean  
fue l, eit he r in  th e sh ort - or long-term , it  is a pp aren t t ha t c ert ain  policy 
decis ions must be m ade  fo r which research  a nd  de velopment have been 
done  f or  ex am ple:

An  adequa te supp ly of na tu ra l ura niu m mu st be deve lop ed ; 
Ur an ium  enrichme nt cap aci ty mu st be p ro vide d;
Coal pro duction  must doub le or tri pl e in 10 yea rs and  continue 

to gr ow ;
Fossil fuels othe r th an  coal mu st be used fo r uses oth er th an  

ele ctr ici ty ge ne rat ion;
In du st ry  mu st be pro vided wi th sufficient incentives to build  

cap aci ty fo r pro duction  of fuel s th at  may  no t be com pet itiv e; 
and

Th ere  m ust  be in fra st ru ctur e esta blis hed  between indu str y and  
the research  and developmen t a gency to rapi dl y tra ns la te  success
ful  develop ment into pro ductive  capacit y—a nd  there  are  many 
more.

Th ere  is no reason to hope  th at  eit he r th e domestic  or th e worldwid e 
ene rgy  short age will  ease in a few yea rs. Ra ther , we along with the  
res t of the world  will be runn ing  ha rd  to keep from losing gro und 
un til  bree ders, fusi on,  or pe rhaps solar  ene rgy , pro vid e us wi th an 
inexhaus tib le resource. To make  sure  al te rnate ene rgy  resources and  
the systems to con ver t resources to safe  a nd  efficient use are ava ilab le, 
we m ust  explore geo the rmal,  so lar,  and  syn the tic  fuels, such as h yd ro 
gen  or  methane pro duc ed from rene wab le resources.  We mu st lea rn 
also the  use of  recyc le was te heat to wa rm a nd  cool ou r struc tur es , to 
tr ea t our wastes , to des alt  wa ter , and  to sh if t slowly to producing  
th e esse ntia l pro ducts  in ou r society with less ene rgy -in tensive proc 
esses. We mu st become more efficient. Our  rese arch and develop ment 
pro gra ms  must exp lore each mode of  energ y production to confirm 
the resources and lea rn how th e resource can  be p ut to  use, and  a t w ha t 
cost.

The pro duction and use o f e nergy fro m low er qu ali ty resou rces will 
plac e fu rthe r st ra in  on ou r na tura l environment,  and the problem s of 
healt h pro tec tion will increase. We must expand our  un de rst an ding  of  
the env ironm ental effects a t the level of th e org anism, the cell, and  
the  molecule , in o rder to  pro vid e for  safe  ene rgy  systems.

Th e appli ed  research and tech nolo gy nece ssary to meet ene rgy  de
mands  must be supp orted  by exp and ed basic dis cip lin ary  research in 
ma ter ial s, the  l ife  sciences, che mistry , physics , and the social sciences. 
The tech nolo gy on which ou r ene rgy supp ly depends requires un de r
sta nd ing of fun dame nta ls. We no lon ger  engin eer  systems or  work 
wi th resources th at  can be p ut  toge ther  wi th han dbook knowledge . T he  
techno logy req uir ed wil l no t be ava ilable  wi thou t expanded basic 
research .
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En ergy  system developmen t and research  has been ca rried  ou t by 
indu str y and Governme nt in a hete rogeneous  mode, each develop men t 
aim ed at  a  pa rti cu la r purpose. Un til now, however, most research  a nd 
develop men t h as lieen di rec ted  to  p roducin g a sys tem to s up ply  energy  
com pet itive in pric e with th at  of the  cheapest resource  act ive  in the  
ma rke t. Th is is good economics,  b ut  the  u nd er ly ing prem ise th at  each 
resource  is ava ilab le in lon g-term  supp ly is no t true. We now mus t 
plan  how our dep leta ble  resources can best  be used, not  how most 
che aply used. There for e, research and dev elop ment will  aim not only  
at  pro ducin g a product at a compet itive pric e bu t ra th er  a t pro ducing 
a repla cem ent  fuel  at  the  lowest possib le cost.

Th is replacement , mode fo r ene rgy  research requires a cohesive  and  
centr al app roach.  Th is can be achieved  best  under unif ied dire ctio n 
such  as prop osed in th is bill. I urg e th at  the  bill  be passed as e xpedi
tiously as possible.

Mr. Ch airma n, because  of  th e importance  o f this  bil l, each word will 
be read and  in terp re ted  fo r leg isla tive  intent . I would like, wi th your  
pe rmission , to  ask se vera l q uesti on s:

(1) Page  2, line 7: Not  ju st the  environment needs pro tec tion bu t 
also the pub lic healt h and  sa fety. I sugges t t hat  th e follo win g w ord ing  
be add ed to line  7 “ * * * to assu re adequa te pro tec tion  of the  general 
healt h and  sa fety from  the  effects of  ene rgy  product ion  an d use * *

(2) Page  6, lin e 18: In se rt the  word  “s tor age” be tween “conversion” 
and “transm iss ion ”.

(3) Pa ge  7, af te r (7) : I  sugges t th at  a section covering edu cation 
an d training  be inclu ded.

(4) Page  9, (3) lines  3 a nd  4 : Is  it the in ten t to tran sf er  re spon si- 
bil ity for  und ergrou nd  elec tric  pow er tra nsm iss ion  only ?

What of  researc h and develop ment on ove rhea d tran smiss ion ?
(5) Pa ge  9, line  8: In  addit ion  to  “ * * * solar  hea tin g and cool ing 

development” that, work on all aspects of  solar ene rgy  should  be sup
ported. pa rti cu la rly  in (1) bioch emical pro duction  of  fuel s, and (2) 
so lar  genera tion of elec trici ty.

(6) Pag es 12 and  13 (g ),  lines 11 throug h 25, and  lines  1 throug h 
3:  Is  i t the  i nten t o f section 108 to pro vide fo r c arr yover of fun ds,  f or  
othe r tha n capit al obl igation s, from one fiscal y ea r to  the nex t? I f  not, 
such  a provision is very  desirab le, pa rti cu la rly in th is proposed accel
era ted  p rog ram  o f research  a nd development.

(7) Pa ge  18. On the  s ubject of  pa tent s:  Al tho ugh th is bill may  not 
be the  vehicle  fo r br ing ing abo ut a common patent, policy, it is very  
necessary th at  pa ten ts be handled  in a un ifo rm  ma nner in ene rgy  
researc h and  deve lopm ent and . in  m y opinion, i n such a way to  pro vide 
some ince ntives fo r indu str ial  pa rti cipa nts to convert  R. & D. to pro
duc tion  practice.

(8) Gen er al : Are  the basic resea rch fun ctions o f the presen t Atom ic 
Ene rg y Commission to be tra ns fe rre d and support ed  under the  pr o
posed ER DA, pa rti cu larly  those areas in research  in basic  phys ics, 
biology, ecology, isotopes, ch emi stry , and ma ter ial s f or  which the  A EC  
has been his tor ica lly  the only  or  p rin cip al sponsor on a n ationa l level ?

A BRIEF  DESC RIPT ION OF OAK RIDGE NA TIO NAL LABORATORY

Oak Rid ge Nat iona l La borat ory  (O RN L)  is loca ted near the  town 
of  Oak Rid ge (po pu lat ion  28.090) in eas tern  Tennessee. The nea res t
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urban center is Knoxville (population 175,000). 30 miles distant, 
which contains the main campus of the University of Tennessee and 
the central administra tive offices for the Tennessee Valley Authority . 
ORNL is par t of a three-plant complex in Oak Ridge operated by 
Union Carbide Corp, for the A EC ; the others are the Oak Ridge Y-T2 
plant, a developmental engineering and fabrication organization en
gaged primar ily in defense applications of nuclear energy, and the 
Oak Ridge Gaseous Diffusion P lant,  one of the three U.S. production 
plants for sepa rating uranium isotopes.

PRO GRAM FU N D IN G

In fiscal year 1974. ORNL’s operat ing budget is about $100 million 
of which 85 percent is for AEC work and the remainder is work pri 
marily for other Federal agencies. At fiscal yearend, Laboratory em
ployment was about 4.100. down from a level of about 5.000 in fiscal 
year 1969. Major operating programs in fiscal year 1974 include:

Fisca l ye ar  
197-1 funds

AEC: (m il lio ns )
Waste management___________________________________________ 2. 2
Reac tor development (includ ing fuel materials and cycles) -------------  24.0
Reac tor saf ety______________________________________________  3. 4
Fusion  research and development_______________________________  9. 5
Biomedical and environmental researc h--------------------------------------- 14. 7
Physical research  (ma terials,  chemistry , phy sics)-------------------------- 26.9
Regulatory  and licensing supp ort-----------------------------------------------  3. 3
Space nuclear_______________________________________________  1. 3

Other Federal agencies:
Natio nal Science Foundation__________________________________  5. 5
National Ins titute s of H ealth ----------------------------------------------------- 5. 6
Federal Drug Adm inis trat ion---------------------------------------------------  • 3
Depa rtment of Defense_______________________________________  2. 0
NASA______________________________________________________  • 1
HUD (demography, modular uti lity  sys tem s)------------------------------  1.2
E P A _______________________________________________________ • 3
O th er______________________________________________________  • 4

Almost half of the XI II funding  was from the National Cancer 
Institu te. The NSF funds are primarily for environmental research 
and studies related to the use and conservation of energy; the DOD 
and NASA support is primarily  for radiation and nuclear shielding 
research, chemical analysis, and computer services; the Inte rior funds 
are for desalt ing R. & I)., and the HUD  support is for studies of inte
grated u tility systems and urban growth patterns .

FA CIL IT IE S

The investment in physical facilities at ORNL exceeds $350 mil
lion. Special facilities include : an assortment of nuclear reactors rang
ing from the HFI R (high flux isotope reac tor), which produces the 
world’s h ighest neutron flux, to the Tower Shielding Facili ty, a re
actor tha t can be suspended in the air  for shielding studies; several 
particle accelerators, including an advanced electron linear accelera
tor (ORELA ), and the ORIC (an isochronous cyclotron) , which has 
special capability for accelerating heavy ions; a variety of chemical 
processing development facilities, including the Transuranium Proc 
essing Plant  for  separating  Californium and other heavy elements and
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the  Th or ium -U ran ium Recycle Fa ci lit y fo r remotely processing re
actor fuels ; the Small Animal Fa ci lit y which can house an exp eri
menta l anima l populat ion  of  about 33 0,000; the  Aquat ic Fa cil ity  for  
stu dy ing the  effect of wa ter  tem pe rature  on fish and o the r aq uat ic l if e ; 
extensive m ate ria ls developmen t fac ilit ies , including  la rge lab ora tory - 
scale cap abilit ies  fo r pu rif ying , casting , forming, and testi ng  both  
metals  and ceram ics ; extensive  and va rie d chemical lab ora tor ies  and  
chem ical ana lys is fa ci lit ie s; a  var ie ty  o f engineering develo pment and 
test faci lit ies; a larg e diversifi ed rese arch fab ric ation  and shop cap a
bi lit y fo r the th ree-plan t comp lex ; and  an extensiv e th ree-plan t com
pu te r fac ilit y.

PERSONNEL INFORMATION 

The O RN L s taff  inc ludes th e fo llo wing:
Occupation: NumberEngineers _________________________________________________  525Mathematics and computers___________________________________  115Life scient ist______________________________________________  325(includes ecolo gists )______________________________________  50Physical scient ist___________________________________________  525Technic ians _______________________________________________  000O th er______________________________________________________ 2, 010

Total  ------------------------------------------------------------------------------4, 100Highest degree obtained (individuals ) :
Doctor of philosophy_________________________________________  040Master of science____________________________________________ 350Bachelor of science__________________________________________  500

In  addit ion  the  800 mem ber des ign and  gen era l eng ine ering  staff 
fo r the  three  AE C plan ts at  Oak Rid ge is centr all y managed and  
ava ilab le to  the  sep ara te p lan ts as needed.

CURRENT ACTIVITIES AND MISSION

Ap pli ed  pro gra ms  in the field of  R eacto r and  En gine er ing Science 
include  str on g pro gra ms  in rea cto r eng ineerin g, ins tru me nta tio n, 
che mis try, chemical technolo gy, and mater ials. Nu cle ar ene rgy  devel
opm ent  p rog ram s include  LM FB R and  gas-cooled  reac tors, c ontrolled 
the rmonuclea r reactors, rea cto r saf ety , isoto pic heat sources , str uc 
tu ra l des ign methods fo r steel and  pre stre ssed conc rete useful fo r re
act or vessels, remo te ha nd lin g ope rat ions, prep arat ion of  des ign and  
saf ety  s tan da rds, rad ioa ctive and  chemical was te disposal systems, de
velo pme nt of  co nta ine rs for the  tr an sp or t of hazar dous ma ter ial s, and  
stud ies  of the env iron menta l im pact of  pow er pla nts . Other  energy 
rel ate d work includes inv est iga tions of ene rgy  conserv atio n techno l
ogy, en ergy use in tra ns po rta tio n,  waste ma nagement , des alt ing , power 
pl an t effluents in the env iron ment, topp ing cycles fo r inc rea sing ef 
ficiency, sup er-con ducting elect ric  tr ans mission, and in tegrated  urb an 
ene rgy  systems. Ev alua tio n program s include coal liquef act ion  and  
gas ification, electr ici ty generat ion  f rom  so lar  ene rgy, low-temp era ture 
pow er cycles app licabl e to geo the rmal and solar ene rgy , m icro biologi
cal pro duction  of hyd rog en and methane, and pro duction  and use of 
hydro gen  an d o ther synthe tic  fue ls f rom  non-fossil sources.
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A 25-year program in biology on the genetic effects of rad iation  on 
mice has provided information of major significance in the setting of 
radiation  safety standards. ORNL biologists are also conducting re
search on the genetic and somatic effects of drugs, gasoline smog, and 
other toxic materials in the environment. Research in health physics 
and ecology has led to advanced techniques and instruments  for en
vironmental monitoring of aquatic, ter restr ial and atmospheric radio
active releases. Many ORNL dispersion models, sampling and meas
urement methods are being directly applied to broader non-nuclear 
environmental energy pollutants  such as arsenic, cadmium, mercury, 
and heavy elements. Major assistance was provided the AEC in pre
paring environmental impact reports to meet NEPA obligations.

ORNL has many years of experience and high  level of capability  in 
carrying on basic research in the physical sciences. It  performs re
search at the f rontiers of nuclear science and in solid state and plasma 
physics, in chemistry and in mathematics. Modern accelerators provide 
tools for intensive studies in the fields of nuclear structure, scattering, 
cross sections, and energy levels. Chemistry research includes invest i
gations of the properties of actinide elements, and solid state, aqueous 
and molten salt chemistry at high temperature and pressure. The 
unique high flux reactor provides one of the best tools for neutron 
diffraction and materials science research into the properties of perfect 
crystals and study of processes of crystal imperfection. The field of 
plasma physics has evolved in support of demonstrat ing controlled 
thermonuclear power.

SIG N IF IC A N T  ACC OM PL IS HM EN TS

Major ORNL accomplishments include: extensive contributions to 
the development of nuclear power plants, including light-water re
actors, sodium-coolecl fast breeder reactors, both graphite-modera ted 
and fast gas-cooled reactors, and molten-salt reactors; improvements 
in graphite  for applications having high thermal-stress and radiation 
resistance requirements, such as solid-part icle fuels for HTG Fs and 
nose-cone materials for missiles; prepa ration  of industrial standards 
for the design and construction of nuclear reactor components and 
systems; production of radioisotopes and development of techniques 
for their  use tha t have wide application in industry , medicine and 
agricu lture; development of solvent extraction processes for the re
covery and purification of uranium and plutonium th at are used world
wide for recovery of uranium from raw ore and plutonium and 
uranium from spent fuels; development of ultr acentri fuge techniques 
for producing pure vaccines and performing rapid  medical diagnoses 
tha t are now used commercially; demonstration of techniques for pre 
serving embryos for  long periods that  are now being investigated by 
commercial interests as a technique for improving meat production 
and quality; development of INOR-8, a nickel-based alloy that is now 
an indus trially used commercial material; development of methods for 
separating zirconium and hafnium, making these two impor tant com- 
merical materials available; development of isotope heat sources for 
use in space, remote meteorological stations, underseas transmitters,  
ect.; development of the neutron activation-analysis method which
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perm its  prec ise analyses not possible by oth er technique s; develop 
ment of a phase-sensitive eddy cu rre nt  tech nique th at  is in wide use 
indu str ial ly  fo r non -de struct ive  test ing;  and opera tion of OR MA K, 
the  Oak Ridg e Toka inak wh ich r epr ese nts  a signif icant advance  tow ard  
fusion rea cto r pow er plants .

ADA PTABILITY TO NE W PROGRAMS AND PROBLEMS

ORN L’s experien ce in the  developmen t of  chemical processes 
through the  dem ons tra tion pl an t stage can be o f value in the  develop 
ment of techniques fo r coal gas ifica tion , liquefact ion , and su lfu r re 
moval . Ev alu ati on  of coal processing  tech nology  and coal processing 
cataly sts  is cu rre nt ly  underw ay.  Successful develop men t of vi rtu al ly  
every ene rgy tech nology—M IID , coal processing , powe r tr ansmis sion, 
geo thermal energy, solar ene rgy —will  res t on the  av ail ab ili ty  of 
spec ialized ma ter ials. In  th is reg ard , OR NL  cap abi liti es and faci l
ities in the  chara cte rization  and develop men t of  metal alloys and 
ceramics  can be an im po rta nt  asset. The cu rre nt  research  pro gra m on 
die lec tric  prop ert ies  of liqu id hel ium  and  imp roveme nt of  conduc tor  
ma ter ial s for cryogenic tem perature s is basic  to successful develop 
ment o f su perco nducting power transm iss ion . Sta ff expe rtise in molten 
sa lt technolo gy may  be pe rti ne nt  to the  fields of coal process ing and 
solid  waste  reprocessing .

Rese arch  tech niques  in the  identi fica tion  of carc inogenic  ma ter ial s 
will find new appli cat ion s in fu ture  environmenta l resear ch;  the  small 
animal fac ili ty  complem ents  staf f exp ert ise  in th is field. Capabil itie s 
in pr ep ar ing env ironm ental sta tem ent s fo r nucle ar power sta tions 
can be deployed fo r fossil pow er sta tions , coal process ing pla nts , and  
oil sh ale e xtr ac tio n a nd proce ssing facili ties .

In  addit ion  to the  forego ing  specific exam ples , OR NL ’s str ength s 
include ge neral capabil ity  in  an aly tical che mistry , in str um en t develo p
men t, healt h physics , inf orm ation  ha nd lin g and com puteriz ed system 
ana lys is th at  can easi ly ad ap t to a wide spe ctrum  o f ene rgy, environ
ment, saf ety , and  othe r scient ific and technologic al problems.

Mr. Ch airma n, thi s concludes my tes timony . I  will be  gla d to answer 
any  ques tions .

Ch air ma n H olifield . Very good. Th an k you fo r your  sta tem ent .

HE AL TH  PROTECTION

Mr. Culler. I n  t he  gen era l purpo ses  of  the  act  in the  firs t section, 
it very cor rec tly sta tes  th e pr inc iple of  p ro tect ing and im prov ing  the 
quali ty and  enhancement  of the env ironm ent . I  th ink it is also evi 
dent  t hat  by env ironm ent , the  pro tec tion of  public  he alt h is implied . 
How ever , in  othe r acts sim ila r to  thi s, there is a specific sta tem ent 
about prote cti ng  public  health. I  wonde r wh eth er it  would no t be 
adv antage ous to a dd  a clause there ?

Ch air ma n H olifield . W ha t part  of  the bil l are  you spe aking  of?
Mr. Culler. Th is is on page 2, line  7 .1 sug ges t t ha t som eth ing  such 

as “to  assu re adequa te pro tec tion of  the gen era l healt h and  saf ety  
from  the  effects of  ene rgy  pro duction  and use” migh t be added.  The 
env ironm ent  is speci fical ly call ed ou t; the  problem s are  sli gh tly  
differen t.
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Chairman Holifield. “Protecting  and enhancing environmental 
quality .” You wanted what words added ?

Mr. Culler. I suggested possibly “to assure adequate protection of 
the general health and safety from the effects of energy production 
and use,” meaning human health and not just environmental 
protection.

Chairman Holifield. I see. I think tha t is a good suggestion.
Mr. Culler. Most acts such as this have both the environment and 

the health protection in them and I think tha t is probably just an 
oversight.

Mr. Horton. I think that is a good point.
Chairman Holifield. That is a good point. You do not  have tha t 

written  out, do you ?
Mr. Culler. Yes, I do. I will submit it to you.
Chairman H olifield. Fine.
Mr. Culler. Under title I, section 103, paragraph (3)—I think  

this is a minor opinion—I suggest tha t the word “storage” be included, 
along with extraction, conversion, transmission, and utilization. Al
though it can be implied in there, it is a specific component in the 
development research plans and perhaps should be named.

Chairman Holifield. You want “storage, transmission,” et cetera.
Mr. Culler. Correct. I  th ink the word “transmission” does include 

fuel transportation as well as electric transmission.
Chairman H olifield. Yes.
Mr. Culler. I  th ink i t was meant to do that, so I  th ink the wording 

is adequate.
Chairman H olifield. No problem.

education and training

Mr. Culler. Now, on page 7, since it is reasonably apparent tha t 
one of the restraints in accomplishing the energy research and devel
opment and creating  an industria l capacity to bring  production up 
may be in manpower, I wonder whether an additional section, say 
afte r item 7, specifically related to train ing, education, and train ing, 
would be appropr iate for the bill.

Chairman H olifield. Ho you have some language ?
Mr. Culler. I  do not, Mr. Holifield, but T would be happy to d raft 

some. I t is conceivable that the transfer of function under the Atomic 
Energy Commission could cover this educational option.

Chairman Holifield. I t really does.
Mr. Culler. I think we are going to  find almost surely that there 

will be a real restraint on qualified manpower to do not only the re
search and development, but to put into operat ion the necessary plant 
capacity to get the energy business solved. And I do think we will 
face a problem in training.

Chairman H olifield. Just a minute. Let us check on that.
The staff tells me tha t on page 15, beginnning on line 13, i t says:
The nonnuclear func tions of the Admin istrator referre d to in sections 103 

and 104 of thi s act  shall  be carr ied out  pursu ant to the provisions of th is act, 
applicable autho rity  existing immedia tely before the  effective date of thi s act  or 
in accordance with the provisions of  chapte r 4 of the Atomic Energy  Act of 1054, 
as amended.
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Tha t does cove r t ra in in g as well as R. & D.
Mr. Culler. T ha t is fine. I did  not look  u p the act. I  thou gh t pe r

haps it  was tra ns fe rre d,  bu t fro m kno win g how the  manpo wer sit ua 
tion seems to be, I th ink it  is  im po rta nt  t hat  some pro vis ion  be made.

Ch air ma n H olifield. I  th ink it  is an im po rta nt  po int , and we can 
also tak e care  of  th at  in the  repo rt as well. But  th is does tak e care  
of  nonn uclear  tr aining .

TR ANSMISSION  RESEARCH

Mr. Culler. N ow, on page 9, line  3 ,1 hav e more  o f a  question. This 
is a tran sf er  of  fun ctio ns fro m the De pa rtm en t of the In terio r. The 
wording on electric tran smiss ions rea ds “rela te to or are  uti lized  for 
un de rgr ound  electri c pow er tra nsmission  research. ” I assume the  
wording is me ant  to be specific, th at  all  transm iss ion  rese arch will 
not be vested in ER DA , on ly those  por tio ns  dealing w ith  und erg round 
transm ission . I t  is an exclu sion,  of  course, of all of the  overground,  
ove rhea d------

Ch air ma n H olifield. Wel l, I  guess the great est  field fo r researc h 
and develop men t r ig ht  now and t he  grea tes t desir e is fo r u nderg round 
electric pow er transm iss ion  ra th er  th an  overhead .

Mr. Culler. I u nders tan d.
Ch air ma n H olifield. B ut  it  wou ld not exclu de it, cer tainly .
Mr. Culler. T he  w ay it  i s worded , it  would exclude any  very hig h 

voltag e wor k wi th electric pow er transm ission .
Ch air ma n H olifield. Sta ff tel ls me it is a tran sf er  of  a pro gra m 

in the  Office of Coal Researc h establishe d p ur su an t to the act  of  Ju ly  1, 
1960.

Air. Culler. W ell,  I nt er io r has a ra th er  la rge pro gra m in overhead 
elec tric  tra nsm isssion as wel l as cryogenic and  superc onducting un de r
gro und . I t  i s j us t a question, Air. Ch air ma n, because i t is not a specific 
exclusion the wa y i t is  worded.

Chairma n H olifield. Well, we will check  that . I  might  say th at  
there is a division which was test ified  to, a div ision of  functions. 
Ev erything  is not  bein g tak en fr om  In te rio r.

Air. Culler. I  unders tan d.
Chairma n H olifield . Some of the ong oin g pro gra ms  a re being  le ft 

the re.  We will look i nto  it.
Mr. Culler. I  thou gh t it was pe rhap s one of those whe re agree

ment was be ing  reached where t ra ns fe r was to  occur.
Ch airma n H olifield. I  th in k there has  been some agreem ent  

reached.
TRANSFERS FROM  NS F AND EPA

Mr. Culler. Simi lar ly on tran sfer  of  fun ctio ns from the NSF  is 
specific refe renc e to sola r, solar  heati ng , and  cooling. Th ere  is oth er 
solar  work, solar sta tion pow er and solar process fo r the gen era tion 
of  a lte rnate fuels—hydr ogen,  m ethane , and such—which are  included 
in the  overa ll develop men t p lan  b ut  a re no t included by th is  w ording.

Ch airma n H olifield. We ll, I th in k the  idea  was th at  these two 
item s here  have  reached  the  stage of  pract ica l appli cat ion  poss ibly,  
more  than  some of the  m ore exot ic ones th at  a re in there. But  we will 
look at  th at  also.
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Mr. Culler. And similarly, under the transfer  of functions from 
EP A the development and demonstration of “alternate automotn e 
power systems.*’ I presume tha t means alternate  to interna l
combustion. l  a  ±  „ i.Chairman II olifield. It  has been suggested tha t automotive be 
changed to “vehicular*’ power.

Mr. Culler. Right.
Mr. Buhler. I think tha t is a term of a rt : alternat ive automotive 

systems. I t is abbreviated “AAS” in a number of publications I have 
seen.

Chairman Holifield. Well, the person who suggested k vehicular 
to substitute for “automotive” was of the opinion tha t automotive 
was a limita tion; for instance, tha t it would not apply to a diesel 
engine pulling a railroad train or something like that.

Mr. Culler. Yes.
Chairman II olifield. Mr. Buhler, what did you have?
Mr. Buhler. As I understand it, the term “alternative automotive 

power systems” is a te rm of art  in this field and if we changed it to 
vehicular, there would be some question as to exactly what we were 
including. These are ongoing programs within EP A now tha t are 
known by these terms, so we wanted to trans fer the  programs by name.

ATr. Culler. Tha t is satisfactory.  I just raised it for clarity.
Chairman II olifield. I am going to  call on Mr. Reich to comment 

on this. He is more famil iar with it.
Mr. R eich. It  is our understanding tha t the wording tha t you are 

looking at now represents the best judgment  of OMB and the execu
tive branch, and certainly including these agencies, as to the precise 
description of the programs tha t are being t ransferred. Now, th at is 
one aspect of what you are saying.

However, this would not preclude ERD A under th is new authority, 
without regard to these t ransfers from engaging in advanced R. & D. 
with respect to any of these fields of activity, even though EPA , for 
example, could continue on its own with tha t par t of a program that  
was not transfe rred.

Is tha t reasonably clear?
Mr. Culler. I think it  is, because-----
Mr. Reich. We cannot fool around much with the language that de

scribes the programs they are conducting. But this does not bespeak or 
judge in advance the scope of activity tha t ERDA can engage in on 
its own.

Mr. Culler. Under the usual description, solar energy is not just 
precluded to heating or cooling buildings. I think  tha t is something 
our staff worked on, can we have just heating or cooling systems, or  
can we go to a biological system, and I said, I  will ask tomorrow.

Chairman Holifield. Well, the staff believes that you can under the 
language.

FU ND  CARRYOVER

Mr. Culler. On page 13, a question tha t Harold  Agnew brought up 
this morning. I  am sorry, it is just generally on the process of budget
ing and budget control and the establishment of an operating, contin-
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uing operating account. We were not sure whether, on pages 11, 12, 
and 13, there was a provision for carryover of funds from 1 year to an
other and from 26-some years of experience now, it is very difficult, 
with no carryover provisions at all except in capital commitments, to 
run R. & D. programs. I think I endorse what Dr. Agnew had to say 
this morning, pa rticularly in a rapidly expanding  program. It  will be 
difficult to operate new programs tha t are just being initiated with
out some ability to carry forward, because the budget actions do not 
anticipate exactly what happens. And if there is any way to provide 
for this within the act or to put it down in a legislative note, essen
tially  that  there is some intent, it would be very helpful in operation. 

Chairman H olifield. Mr. Buhler?
Mr. Buiiler. If  I  may clar ify your question a bit, this section in the 

bill creates a working capital fund which would cover common ad
ministrative expenses, such as stenography, typing, Xeroxing, and 
things like that.  It  would not handle expenses for research and devel
opment projects such as contracts. If  you are talking about having 
R. & D. money authorized so that  commitments could be made for 
more than 1 year, this section does not deal with that.

Mr. Culler. I am talking  about-----
Mr. Buhler. So you are talking  about R. & D. commitments for 

more than 1 year.
Mr. Culler. To carry forward money to cover commitments made 

in operating as opposed to capital accounts. We can now carry, of 
course, capital accounts.

Mr. Buiiler. Then this section does not apply. But in terms of 
whether or not it would be possible to have carryover, tha t would 
have to be handled in annual authorizations and appropriations .

Chairman H olifield. Yes, I think we will watch that.
Mr. Culler. Again, it is a problem common to all of us. We have 

great  difficulty with them.
Mr. H orton. Well, they are practical problems, and I think we are 

grate ful to you for bring ing them to our attention.
Mr. Culler. Very difficult problems, because as a practical prob

lem, your estimates are not as good as your actual.

HANDLING PATENTS

In the section dealing with the patents, on page 18, as time goes on, 
I  think  it will be necessary to look at the handling of patents. The 
rights tha t may go to an industrial partic ipant , tha t conceivably might 
give him a s light edge fo r having partic ipated  in joint development. 
The question of how patents are now handled, as you well know, 
Mr. Chairman, is a difficult one and you spent  quite some time on i t this morning.

I think tha t I endorse whatever direction can be taken to get uni
formity. But in this period when we expect to translate  research and 
development and demonstration p lants rapidly into privately capital
ized plants, there may need to be parti cular attention paid to what 
edge is given the indust ry tha t partic ipates with its own money in 
patents, or special rights for  6, or 7, or 8 years.
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Ch air ma n H olifield. I  th ink th at  has no t been done  outs ide  o f thi s 
act.

Mr.  Culler. Yes.
Ch air ma n H olifield. T his is a very controvers ial  area . I t  h as  been  

foug ht  over in the Congres s fo r years , th is  pa tent  prob lem. In  re fe r
rin g to the  Pr es id en t’s sta tem ent of Government  pa tent  pol icy,  it 
seemed to me th at  we w ere ge tting  j us t abo ut as fa r in adv ance a s we 
could over  previous sta tutes,  because th is  was an at tempt  on his  pa rt  
to set a un ifo rm  pa tent  polic y. Now, it  h as not been completely effec
tive , bu t it  is about the  best  th at  we can do a t th is time  in th is  act, 
unless we wa nt to become emb roiled in a very con troversia l an d com
plicat ed mat te r and try  to make new law. An d I  do not th ink th is  is 
any  place to do tha t.

Mr. Culler. Yes, Mr. Chairman.
Ch air ma n H olifield. Desi rab le as  it might  be.
Air. Culler. M r. Ch airma n, there is only one oth er question, and I 

th in k I know the answer to it, bu t I wil l ask  it  because  ou r rese arch 
peop le are  alw ays  concerned. In  the basic rese arch fun ctions th at  are  
ca rri ed  in very spec ial area s, ac tua lly , wi th in  the  AE C—h igh ene rgy  
physics  is a very good example—I  presum e th at  the y will  be moved 
entirely  into ERD A  and th at  the y will  occupy the  same gen era l slot  
fo r con sidera tion  as t hey do now, th at  th e res ponsibi lity  for  these spe
cial  a reas of rese arch in the  U ni ted  S tat es—hi gh  energy physics being 
one—will remove------

Ch air man  H olifield. We have no t tri ed  to change  the  Ato mic  
En ergy  Ac t. We have t rie d t o make it  applicab le. Ab out the only  th in g 
we ha ve done, and we have done  th is in a separa te ana lys is whi ch will  
be in the  repo rt,  is to show which pro vis ions of the Ato mic  En ergy  
Act apply  to  E RDA, to N EC , or to  both.

Mr. Culler. I see.
Ch air ma n H olifield. I t  wo uld be tr an sfer re d into and be applicab le 

in ER DA .
Mr. Culler. I  have no fu rthe r ques tions , Mr.  Chairma n. D.r. W ein 

berg may  ha ve some r ema rks.
Ch air man  H olifield. Dr. We inberg?
Dr.  W einberg. Well, I wa nt to say  th at  Air. Cu lle r has  said just 

abo ut ev ery thi ng  th at  I  h ad  on my min d. We  had  consulted before  he 
presen ted  his test imo ny.  An d of course, I have  been on leave  f rom  th e 
Laborat ory  a nd  so have no t been as in tim ately invo lved  w ith  the prob 
lems of the  La bo ratory  as Air. Cu lle r has  ind ica ted  so completely.  
Th ere  are a coup le o f th ings  th at  I  would  lik e to  stre ss.

SHORT- AND LON G-TERM  CONSIDERATIONS

I suppose the firs t one is th at , as you look at  the ene rgy  problem , 
there is a shor t-r an ge  problem an d a lon g-r ange  problem , and one 
mu st recognize th at  the  g ene ral th ru st  of  the R. & I) , ten ds real ly to 
be aimed at  th e lon g-rang e problem  r at he r th an  the shor t-r ange  p ro b
lem. I th in k th is is som eth ing  th at  mu st be made fa ir ly  clear to  the  
Am erican  people , t hat  R . & D. is n ot  goin g to pu t m ore gal lon s of gas 
into your fuel  ta nk  next m onth. Th ere  is, however, one excep tion  which 
Fl oy d Cu lle r did  m ention, a nd  which I th in k is immensely  impo rta nt .
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Tha t is, to make a  de nt in the shor t te rm, one is go ing  to have to  devise and imp lem ent  a sensible policy. One is going  to  have to rat ion, one is going to have to have  t ax  incen tives , one is g oin g to have to inte rvene on a policy level, and  wh at is pe rhaps lac kin g at  thi s stage is t he firm basis f or  establishin g the most sensible ki nd  of  policy.
And, the ref ore , I would reinfo rce  the rem ark s th at  he made, th at  when ER DA g ets  set  u p, it be made clea r, eit he r throug h the leg islative his tor y or in the  act itse lf, th at  E RDA w ill be expected  to exam

ine, in as sop his ticated and thoroughgo ing  and  analy tical ways  as possible, the var ious policy opt ions th at  are ava ilab le. An d in pa rt ic 
ular,  j us t to  give an exa mple, to t ry  to  make some es tima tes as to  w hat , say, rat ioning  as opposed to pu tt in g a very lar ge  tax  on gasoline is going to  do to th e economic str uc ture  of the co unt ry.

I cannot  stress  too str ongly  th at  in the  shor t run , it  is th is kin d of th in g th at  i s g oin g to  make a d ifference. An d if  you are  t alking  abou t self-suffic iency by 1980, I guess my insti nc t is th at  somehow, the re is no way s ho rt of a sensib le and  rat iona l pol icy act ion  of  that  sort.
Ch airma n H olifield. In  oth er words, wh at  you are  rea lly  say ing  is t ha t it  is a ll righ t to set the  goal of  se lf-sufficiency  for 1980, b ut  the problem is so grea t, it is doub tfu l if  we can get  there. Bu t if  we set 

a close time  goa l maybe we will  work a lit tle  bit  ha rder  to reach it.
The a lte rnat ive is a large-scale resum ption  of  im porta tio n o f Middle Eas tern  oil and oil from oth er sources at  h igh prices. We wou ld have  

the  qu an tit ies  of  oil we need, bu t we might  have it at  $10 a ba rre l. An d the economy could  not sta nd  the  fiscal shock.
La st  year,  we ha d abo ut $ 6 ^  bil lion or  $7 b illi on worth  of  o il im

ports , and  it  was est imated th at  we wou ld have abo ut nine th is year if  it  con tinu ed at  t he  old price. But  t he  old pric e has  gone up  in gen era l fro m about $3 a b arr el to $7 a b arr el.  W e p red icted  that  in  1980— 
at  the old price—it  would be $2.50, b ut  God knows what it will  be in 1980 when we ar e on  th e r eceiving end wi th no control  over th e supp ly. So th is  goal  of  self-sufficiency is a goal  to  shoo t for, bu t it  is going to be ve ry difficult to  a tta in.

Our  firs t th in g in  the  sho rt r ange  is conserva tion .
Dr . W einberg. T his  i s e ssentia lly wh at  I  am say ing , t hat  co nservatio n has  to be done intell ige ntl y and you hav e to esta blis h the basis fo r in tel lig en t acti on,  which is in tel lig en t stu dy  and sop his tica ted  stu dy  o f the  problem.
Ch air ma n H olifield. Yes.

US ING AVAILABLE RESOURCES

Dr . W einberg. Th e o the r p oint  th at  I  wo uld lik e to make is to  stress again  wh at Mr.  Cu lle r said , th at  as you look at  the pro jec tions and  examine wh at the overall  str ateg y fo r ou r ene rgy  fu ture  is going to 
be, it  h as been pointed out m any  times , I am sure at  th is heari ng , th at  the  ove rall  s tra tegy  is to repl ace the  reso urces th at  we do n ot h ave  with  the  resources we do have.  The resources wTe do no t have are oil and  gas. T he  resources we do have a re coal  and uran ium .

Wh en I  t ry  to reo rder my own pr io ri ty  o f w ha t a re the m ost im po r
ta nt  thi ngs we must do over th is period—a nd  I  do not car e wheth er
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you say  wi thin the  nex t 7 ye ars  o r 8 or  10 or 15 y ea rs : No. 1, we m ust 
gu aran tee the  vali di ty  o f th e coal option. Floy d Cu lle r m ent ioned th at  
there  a re some es timates t hat  we will have to mine , by 1985,1,800 mil
lion  to ns of  coal, which is thr ee  t imes as much as we have ever  m ined  
befo re. Is  th at  a feas ible  kind  of  th ing?  I t  seems like  such  an over
whe lming th ing th at  somehow one has to abs olu tely  gu ara ntee  t hat  i t 
wil l be ther e.

Ch air man  I Iolifield . I I ow does th at  com pare to  the  annual pr o
duction now ?

Dr . Weinberg. Th e annual pro duction  pre sentl y is 500 to  600 m il
lion—it  is about tr ip ling  the  annual pro duction.

PRES ERVING TH E NUCLE AR OPT ION

Th e oth er th ing is so mething you and I  have tal ked about over  these 
yea rs. I f  you look at  the  pro jec tions in ene rgy  use, mos t of  the pr o
jection s sugges t th at  nucle ar ene rgy  is going  to have to tak e over 
abo ut 20 perc ent of the ene rgy  load  by 1985.1 guess  I  wou ld only  say 
th at  there  is the  v ery  hig hest orde r or req uir em ent th at  n othing  h ap 
pens between now and the n th at  would comprom ise the va lid ity  of 
th at  nu cle ar option.

So those two  things, I  th ink , are the  very hig hest orde r of  things, 
and th e k ind of th ing t hat  one is r at he r b oth ered about is when you t ry  
to calc ulat e, well, how much uran ium  are you  goin g to  have to dig  out  
of t he  gro und by 1985 ? T he  answer  is ab out 70,000 tons.

Mr.  C uller. Pe r y ear ?
Dr . W einberg. P er  y ear , i f some o f these scenar ios are  take n at  f ace 

value.
Th en  you ask how much are  we minin g now ? I t  is 14,000 tons . So 

you have to  increase  the pro duction of uran ium  fivefo ld.
I  migh t say th at  I  guess, well, th is is an arg um en t, if  you like,  fo r 

ge tting  on wi th the breede r ju st  as fa st  as possib le. Because  i f we had  
bre ede rs now, then  you wou ld no t be faced wi th th at  poss ibil ity.  An d 
you know, over the yea rs, we hav e always tal ked abo ut it. Bu t here , 
wh at  we wa nt  as much as a ny th ing t o make ce rta in  of, Air. C ha irm an , 
is that  when 1985 comes r ol lin g aro und, we do  n ot have the  same bin d 
wi th respect to coal and uran ium  th at  we are  now’ exp erienc ing  in oil 
and gas.

I  th in k t hat  is about al l I  w an t to  add.

SOLAR ENERGY POTENTIAL

Ch air man  H olifield. I  th in k I  agree wi th  you  100 p erc ent  and 1 
th ink you evalua te th e s itu ati on  ju st  about  righ t.

I  won der  if  you w’ould comm ent on t hi s solar  p oten tia l? You  know’, 
w’e ha d Dr . St einh ar t fro m the Un ivers ity  of  Wisconsin  th is  mo rn
ing , a nd  he gave  us w’hat  seemed to be a n o pti mi stic p res en tat ion  of  the  
capabil ity  of  immedia te o r almost im media te u til iza tio n o f so lar  pow er 
fo r he ati ng  of homes  and so forth . I  know in  yo ur  s tudi es, you hav e 
looked at  thi s prob lem. Would you care to commen t on t ha t?

Dr . W einberg. Well, I do no t th in k th at  ei ther  Floy d Cu lle r or I 
conside r ourse lves gr ea t experts  on sola r. Th e La bo ra to ry  has done

25- 108— 74------18
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some studie s on it and  I have  tal ke d a gr ea t deal  to people who have 
worked on it at  Los Alam os and so on. I th ink we tend to agree with 
him th at , yes ; solar energy can be used fo r he ati ng  houses, especial ly 
if  the cos t of oil  keeps  goin g up. I  th ink the re is a very  sharp divergen ce 
of opinion betw een us, from studies made at  Oak Rid ge and the view 
expressed by Dr . St einh ar t, as to the cost  of ene rgy  from large -sca le 
cen tral  solar  pow er sta tion s. I th in k ou r est ima te would be th at  the 
cost of ene rgy  from cen tra l pow er sta tions , lar ge  solar colle ctors and  
so on, is pe rhap s 6 cents per kilow att -hour. I  th ink the  figure th at  he 
was ((noting  was c loser to 2 to 3 cen ts per k ilowa tt-h our.

My own conv ictio n, the n, is fro m wh at  I know abo ut the mat te r— 
and , as I say, I have done a fa ir  am ount of  rea ding  an d have done 
some s tudies  a t the  L ab orato ry—my own conviction is that  th e society  
will not  go to solar as its pr im ary energ y source unless , fo r some rea
son oth er th an  economic, it  finds  nucle ar ene rgy  unacceptab le.

Now, you  choose your expert and you  ge t your answ er. Dif ferent 
peop le will  disa gree. I  do no t know if  Floy d would agree wi th the  
pos ition I  expre ssed.

Mr. Culler. I am more pess imis tic, I  th ink,  than  Dr . We inb erg  
on how rapidly solar power fro m centr al sta tions  migh t evolve. The  
stud ies we did  esse ntia lly wi th anoth er  gro up were done  wi th grea t 
optimism . I mean we gave the  benefit  o f t he doubt to  the solar  system. 
The cap ita l costs were on the  orde r of $3,000 to $3,300 pe r kilow att .

Ch air ma n H olifield. Compared to aro und $400 to $600 fo r reg ular  
generat ing  c apacity , nor mal?

Mr. Culler. Yes. Aly own fee ling was th at  we did  give a lot  of 
benefit to the  system event the n. As a consequence, as Dr. We inberg  
says, I th ink th at  th e m ovem ent towa rd  sola r w ill go fo r r easons o the r 
than  economic, if  it  goes. There  are  sometimes many technical  prob 
lems.

In  home heating , I  thi nk , although the  systems are  ava ilab le and  
costs of $4,000, $5,000, $6,000 per hom e in  cap ita l e xpenditure s are prob
ably  abou t r ight , i t is somethin g t hat  has t o e nte r the  m ark etp lac e in a 
very diffuse manner. I mean  the  fact  t hat  each ind ivi du al who bui lds  
a home has  an a dditio nal  $5,000, or $6,000, or $8,000, wit h th e in sul ation  
includ ed ; capit al could  be—to ob tain—m ay be a rea l imp ediment.

Ch air ma n H olifield. Most peop le bu ild ing houses  now ada ys find 
it  difficult to get the  capit al inv estment to buy  any  kind  of  house for 
thei r f am ily . I nfl ati on  has taken a $15,000 house up to  $30,000 or more. 
An d, as you say , to p ut  on ano the r $4,000 or $5,000 fo r a lo ng-ra nge re
covery . why, would be very  difficult. I t  would be a m at te r of abso lute  
necessity f or  them  to do  that , I  suppose, i f th ey do it.

Air. Culler. I  do th ink th at  rese arch and develop men t should  con
tinue  a t an expand ed pace. You  asked wh eth er it  would  take over and  
at  wh at pace.  I  do no t th in k it  will  tak e over very rapidly,  solar  en
ergy, bu t it  is an are a fo r increased  research and developmen t, be
cause I  t hi nk  we sho uld  u nd ersta nd  bet ter wh at the  o ptions are  there.

Ch air ma n H olifield. You un de rst an d the pro posal  the Pr es iden t 
made  in his  speech of $10 m illion fo r 5 years, and he even ind ica ted  
th at  he wante d to  refe r th is  t o ERDA ,for r esearch and develop men t 
work . Th at , of course, was no t $2 b illi on  wo rth  a y ear of new money.  
Th at  was in  ad dit ion  to o ngoing p rog ram s.
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Mr. Culler. Yes.
Chairman Holifield. But i t was a substan tial annual increase. And 

in the other body, over in the Senate, they have some programs tha t are 
substantially the same, but larger  amounts for more years—$20 billion 
for 10 years in place of $10 billion for 5 years.

You know well what the present program of research and develop
ment is of the  Government. W hat is your opinion as to the adequacy 
of the $2 billion a year for any number of years—5 years, 10 years, 
whatever you want to make it ?

INADEQUACY OF FUND ING

Mr. Culler. I  th ink this will become more apparent when Dr. Ray 
reports, but generally, the accepted level of energy R. & D. .funding is 
somewhere around $6 ^ to $7 billion per year—that is over 5 years, I 
am sorry.

Chairman Holifield. Yes.
Mr. Culler. This says tha t approximately  $3 billion have been added 

in the $10 billion framework. In the various committees and all of the 
study groups tha t have worked on p repa ring a program within  the 
$10 billion budget, we found the $10 billion level rather constraining. 
Basically, nuclear energy obviously has to continue; the fusion option 
is likely to  require more money. I t is sorely evident t ha t all kinds of 
work in coal research, sta rting  even with basic coal chemistry, up to 
the building of reasonably sized demonstration plants, is urgent. A 
demonstration plan t for the l iquefaction of coal will cost somewhere 
between $250 and $400 million and it is not a very significant plant.

As a consequence, when all of the options were added together, the 
incentives that  may be necessary to increase oil production by second
ary and tert iary  treatment and research going tha t way, the coal 
options and the number of things that need to be done there, the proc
esses to improve efficiency of conversion like the potassium topping 
cycles, MHD, uses of waste heat, desalting, home heating, and such 
for some of the throwaway heat—all of these added up, I think  we all 
found the $10 billion was a constraint.

Although they may not be reported, there are alterna te thoughts 
tha t have been evolved in reasonably good form. But  each session, I 
think, ended with a period of cutting  and slicing and of awkwardly 
fitting pieces together.

Chairman H olifield. In other words, the total  amount was adjusted 
downward for fiscal reasons rather  than to give us an adequate amount 
of money to really get the job done ?

Mr. Culler. That is my impression.
Dr. Weinberg. You may recall, Mr. Chairman,  tha t there is an 

additional billion dollars tha t has been included as a sort of separate 
add-on item tha t does not cover environmental work, basic research, 
and manpower and training. So the total, if you add them all up, is 
about $11 billion.

I basically agree with Floyd that,  considering the magnitude of the  
problem. I think it is kind of a skimpy amount of money.

Chairman Holifield. You know, we tackled the space problem as a 
matte r of international challenge, you might say. Our space budget
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ran $4 or  $5 bil lion a ye ar  fo r several  yea rs, as you  reme mber. I t 
lias run  not  much high er tha n $2 bi llion a year since then.

Dr.  W einberg. There  is a lit tle difference here, because you  add  
up the  am ount th at  pr iva te indu str y is pu tt in g in and th at  can be 
add ed up  to anoth er $10 bil lion pe r ye ar ; so in some sense, the  
coun try ’s com mitmen t to th is  can  be in terp re ted as a to ta l of $21 
bill ion pe r year------

Air. Culler. Fo r 5 years.
Dr.  W einberg. Ye s; fo r 5 years .
Air. Culler. I th ink,  too, t hat —well,  I  know th at  a ll of us t hat  hav e 

been fo r the  las t 5 months ra th er  involved in  tryi ng  to  jud ge  wh at 
levels  were  prop er  did  feel the constra int . In  ad dit ion  to th at , the  
5-year period as the  defined per iod  to acco mpl ish the  objectives th at  
were set i s f ar too short. As A lvin has  sa id,  th e accomplis hment  o f the  
rese arch and developmen t goa ls to pu t more B tu ’s on the lin e some
where in 5 years  i s too shor t a per iod . So in addit ion  t o con sidering a  
5-year p eriod , it is r eal ly nece ssary t o con sider 10 an d then  the  longer  
ter m option s th at  must be pu rsu ed  t o make sure th at  we are  runn ing 
fast  enough to  keep u p wi th ourselves, to keep  th e l onger  te rm  optio ns 
viab le enough to pick up the load in 1990, 1995, and such. Al l in  all,  
the  pro gra m is thou gh t out,  I  th ink,  bu t there  are  constra int s in  the  
$10 billio n an d the tim e per iod .

Ch airma n H olifield. You used a very nice  word the re,  “con 
str aint s.” W ha t you are  rea lly  sayin g is there is inadeq uac y of  
fund ing ?

Mr.  Culler. I th in k so.

PROBLEM S IN  COAL US E

Cha irm aft H olifield. You know,  we ta lk  abou t thi s doub ling o f the 
coal ou tput.  Th e reason we t al k about th at is because we do have the  
coal in  the  gro und.

Mr. Culler. Yes.
Ch air ma n H olifield. And  we do know how  to get i t out .
Mr.  Culler. Yes.
Chairma n H olifield. B ut  a t th is  time, abo ut 50 perc ent  of t he  coal is 

being mined by st rip  min ing . An d we luvve bil ls in the Congress  
which are  aim ed at  dis cou rag ing  any  fu rthe r st rip min ing . An d of 
course , there  is a grea t dem and  in th is  c ountry for a cleane r env iron
ment, and I th in k all of us would like  to see a cleaner env ironment . 
Bu t we ha ve here rea lly  tw o opp osing fo rces th at  a re ru nn ing h ead  on 
to collis ion. You could  get  twice the  amo unt  of coal—I do not say 
you could get it  even in 5 years . I doubt if  you could  ge t the  mining 
equ ipment.  These huge machines. I am tol d are  four  stories  high, 
and  tak e as much  as 4 or  5 yea rs to bui ld. There  are  only  two  com
pan ies  th at  are  rea lly  ma kin g thes e big  st rip min ing , coal minin g 
machines. So when you begin  to  look at  th e real p roblems th at  we face , 
some of these asse rtions th at  we can double the  pro duction o f coal be
come har d to believe.

Mr.  Bagge , the  hea d of  the  Na tional Coal Associa tion , gave a very  
fine piece of test imo ny the  othe r day  abo ut that . P art  of th at  testi 
mony  was to the  effect th at  you cannot liquefy and  gasify coal if  you
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do not hav e it. Of  course, we know that  when  you gas ify  coal, you bu rn  
2 tons of  coal to obtain the equivalent  in  B tu ’s of 1 ton o f gas. In  o ther 
words, if  you tran sf er  the  solid  into gas , you lose 50 perce nt righ t 
there.

Mr. Culler. T ha t is why, inc ide nta lly , we fav or  liquef act ion . I t is 
more efficient.

Ch air ma n H olifield. We  a re not qui te sure yet  w ha t the  f igure s a re 
on th at , because  we hav e no t rea lly  deve loped th at  tech nology  qui te 
as f ar  as we have the gas ifica tion . I s th at  not righ t ?

I)r . W einberg. Yes.
Mr.  Culler. Tha t i s true . How ever , th ere  is anoth er advanta ge , that  

it  takes  less hydro gen , too , and  the fuel is a l itt le  bi t more u seful across 
the  board  fo r all  uses, in clu din g automotive.

Ch air man  H olifield . W ha t a bou t the  manp ower invo lved?
Mr.  Culler. I do  not know th at  I  can-----
Ch air man  H olifield. I n  t he  minin g I  am spe aking  of.
Mr.  C uller. We do not know.
Ch air ma n H olifield. The you nger peop le are  not going  into the  

mines. I  am told th at  a ttr iti on  from the  s tan dp oint  of age and mor ta l
ity  is a very serio us factor  r ight  now in the  coal  minin g areas.

Mr.  Culler. In  gue ssin g how man y min ers  migh t be req uir ed,  we 
est ima ted  abo ut a 25- to 30-perc ent  increase in efficiency in minin g pe r 
man-hour , a  co ntin ued  50-50 s pl it between deep mine s an d s tr ip  mines, 
and assum ed th at  by 1985, the  a mount of coal th at  mi gh t be req uir ed 
ha d to be a factor  of  3 hig her . I t t ur ns  ou t th at  ab out 700-some, 720,000 
peop le would have to be in the  mines vers us a lit tle  less than  ha lf  of 
th at  now.

Dr.  W einberg. I guess  I  should,  however, Floyd, plac e on the  rec 
ord  th at  not everybo dy agre es wi th thes e figures. You ge t some fig
ures th at  are  very much lower th an  th at  as the  requir ement  on the  
numb er of miners.  For example, the  Corne ll workshop, whi ch was 
pa rt  of the  Dix y Lee Ra y exercise, looked  into the  ma tte r. Well, they  
made dif ferent  assu mpt ions . Th ey said  the y wou ld be able  to doub le 
the  efficiency of minin g—ta ke  ou t 24 tons pe r day pe r miner  ins tea d 
of th e present  12 tons  pe r da y per m iner .

Ch airm an  H olifield. W ha t are  the y go ing  to tak e it ou t wi th?  
They have  not  made any  advance  in coal minin g in the las t 20 yea rs 
th at  is real ly sub sta nti al.

Dr . W einberg. T his is one of the  reasons I  am so pleased wi th th is  
sort of bill , because one of the  th ing s th at  is  in  f ac t in Dixy  Lee Ra y’s 
proposal, and  pre sum ably would be done un de r th is bill , would be to 
ac tua lly  develop the  new and  necessary  coal mini ng  technolo gy. One  
of the  ve ry nice ideas, I th ink,  is to have a dem onstration  coal mine in 
whi ch you  a ctu all y go in and tr y  out the  v ery  b est in th is tech nolo gy.

Mr. Culler. Th e techno logy and the  r eclamatio n, Mr. Hol ifie ld, be
cause  th at  obviously is going  to be th e re st ra in t, th at  you tak e 10' 
squ are  miles  or 50 squ are  miles an d lease,  possibly to  coal o perators , b ut  
under caref ul Gover nment  con trol , and the n make sure th at the best  
minin g techniques are done and th at  the  lan d is reclaimed. There  are  
probably th ree regions where th is is req uir ed—the wes tern  coals, 
where it  is ar id  a nd  th e coal seams are th ick;  the  e ast ern  coals, say in 
Ill ino is and Ken tu ck y; and the Ap pa lac hian  coals , where tech niques
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differ. Xow, basical ly,  everyone th inks  tha t it is possible to rec laim  the 
land. How much the  cost will be and the  followu p is no t complete ly 
evident . So the idea of pu tt in g down coal minin g exp eriments  and  
rec lam ation as par t of a majo r demo nst rat ion  pro jec t, I th ink,  is al 
most a necessity  if  we are  goi ng to get the  coal out.

Ch air man  H olifield. T th in k you are  righ t about th at , and I agree with Dr.  W ein berg th at  we a ctu all y have to  do these  in  exis ting mines.
Mr. Culler. Yes.
Chai  rman  H olifield. T his  cannot be done by pencil and  pap er.
Mr. Culler. I t has to be done-----
Ch air ma n H olifield. It. can not  be done theoretic all y;  it has  to be 

done by tes tin g these  imp roved methods . Unfor tuna tely , tho ugh you 
hear  a lot about it, when you come down to the  specifics, you do not 
get  very  much  in the  way of imp rovements over  e xis ting processes.

Dr.  W einberg. Was Mr. Bagge  opt imist ic about bein g able to get 
three  time s as much coal by 1985?

Ch air ma n H olifield. I can not  rea lly  comm ent on that . One of the  
reasons why he wanted to see th is problem  come into  th e ER DA o rbi t 
was to get more money. As I un de rst an d it,  the  Burea u of  Mines has 
been working  mostly  in healt h and saf ety . I t rea lly  has  not had any 
money up  u nt il the  *1974 b udget. I have  heard  two figures—$3 mil lion  
and $7 million— in the  1974 bu dget th at  w ould  rea lly  go into develop 
ment of machi ner y—im proved  machi ner y to do t his  job. Tha t has  not 
been spent ye t.

It  has  been a neglected area. The Government  has  not done it, the  
pr iva te peop le have  not  done it, in the  scale th at  is needed in order 
to get  the  ton nag e of coal th at  we need.

So there is a g reat  p roblem here and  p ar t of t he  p lann ing of E RD A 
will be to ana lyze th is more com pletely  and push for wa rd.

The  suggestion was made th is  morn ing  th at  the re be a rep or t wi thin 
a year of an overall  plan. Maybe wi th the  work th at  has been done— 
I know you gentlem en pa rti cip ated  in it—by Dr . Ray , there will be 
an out line . I hope  it  will  be a pra cti ca l out line—I  have  not seen any 
of  i t—that  we could ad ap t to a 10-year pla n or a 5 -year p lan , o r some
thing, like th at , th at  would br ing abo ut a g reater  advance . Bu t I th ink 
we will ju st  hav e to leave th at  to hopes.

Mr. Culler. T he  idea  of  h av ing a redo ne plan  in 5 ye ars , however, 
I th in k is a good one. The pla n th at has  been dra wn  has  been dra wn  
very rapidly with a l arg e numb er o f people pa rti cipa tin g,  and I th ink 
it will  be accepta ble and all,  bu t-----

Ch air ma n H olifield . It  will  be accepta ble,  bu t I  th in k it  is going 
to  hav e to be ana lyzed very ca ref ull y and the n imp lem ented, because 
it  is a sta tem ent of  conclusions, I  th ink,  ra th er  than  a definite  pla n of how to do it.

Is  t hat  righ t ?
Mr. Culler. R ight .
Ch air ma n H olifield . Tha nk  you very much, g entlemen.
Are t he re  any questions ?
Mr. H orton. I ha ve no  quest ions , Mr . Chai rman.
Chairma n H olifield . Ou r next witn ess is Ms. An n Roosevelt , of Fr ien ds  of  the  E ar th .
We are  pleased to have y ou wi th us, Ms. Roosevelt. W ill  you please  intr odu ce your  associa te ?



STATEMENT OF AN N ROOSEVELT, ASSISTANT LEGISLATIVE DIREC

TOR, FRIEN DS  OF TH E EA RT H;  ACCOMPANIED BY RIC HARD

LAH N, SIE RR A CLUB

Ms. Roosevelt. Thank you, Mr. Chairman. My associate is Mr. Rich
ard Lahn from the Sierra  Club. He does not have a statement, but 
he will be available to answer questions.

Chairman II olifield. Very well. You may proceed.
Ms. Roosevelt. Mr. Chairman, thank you for the opportunity to 

appear  here today and present the views of Friends of the Ear th on 
the proposed Government reorganization. Too often these days, we 
hear unfounded charges tha t environmentalists have a completely 
negative attitude toward society, civilization and progress—that we 
would be happier living in dark, dank, unheated caves with our only 
comfort being a wood tire. This is not so. and in the interest of otter
ing positive alternatives and positive criticism to H.R. 11510, and in 
the interests of dispelling these misconceptions about environmental
ists, we would like to otter some thoughts about what we think should 
be the thrust of any effort to reorganize and centralize the energy 
research and development functions of the Federal Government.

NE ED  FOR RA TI ON AL  PLA N N IN G

Rather than being agains t progress, we are tryin g to point out that 
rationa l plans must be made now for the future  because the natural  
resources of the Earth  are finite. The only infinite resources are the 
Sun and the heat within the Earth. If  we continue to rape the land 
and waste our finite natu ral resources, our descendants will condemn 
us as the  ravagers and destroyers of our one unrecyclable home, the 
Earth.

We now have the unprecedented opportunity to undertake rational 
planning for our future energy needs. This planning must not be 
shortsighted. Now tha t we have the opportunity to organize a co
hesive program for energy research and development, we must not 
put all our eggs in one basket, we must not favor any one research 
direction—whether it be nuclear energy or coal—over others. How
ever, we should keep in mind tha t the perfect source of energy would 
be cheap, abundant, and environmentally clean. Therefore, in any 
Manhattan Project type effort, we should stress those energy options 
for R. & D. which would provide this plentiful clean energy. We must 
not be content with the  old solutions—with improving supply in fossil 
fuels and nuclear—we must strike out now and take decisive action 
to find new energy sources. In any new Government energy R. & D. 
organization, it should be made perfectly clear—to borrow a phrase— 
tha t a crash program is intended in the areas of solar, fusion, and 
geothermal and in other areas which show promise of providing clean 
plentiful energy.

IM PO RT ANCE OF CO NS ER VA TIO N

Fur ther , the other essential ingredient  in any new program is a 
broad-scale commitment to energy conservation. In the Weekly Energy 
Report for November 19, an AEC representative  is quoted as saying
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th at  con serv ation “has no sex appeal. ” It  is t hi s kin d of  at tit ud e th at  we mus t avo id in se tting  u p a new R. & D. pro gra m.  Conse rva tion is recognized by th is ad minist ra tio n as being the  key to ge tting  us over the ene rgy  sh ortage s thi s winte r, bu t t rue con serv ation in t he  near and  midte rm  will  dem and  a broad-scale researc h commitmen t. En ergy  con servat ion  does not ju st  mean using  less, as we will  hav e to do th is win ter . I t mean s i nven tin g new ene rgy  efficient goods, and develop ing  processes fo r the  more efficient and economic  use of wh at we have. I t means plan ning  and  design so t hat consumers will  be able  to use less ene rgy an d w ill not be com pelled to  use more.
Becaiise  of the importance  of energ y con servat ion , I  suggest th at  a change in  s tru ctu re should  be m ade in the  pro posed ER DA . As the  bil l is now dra wn , an Assis tan t Adm in ist ra to r is des ignated to han dle  env ironment , saf ety , and con serv ation. In  our opinion, the area of 

ene rgy  conservatio n is so im po rta nt  a nd  so b road as to dem and  a divi sion of  its  own. Conse rva tion sho uld  become the  cornerston e of any  R. & D. pro gra m.  Al tho ugh it  is tan ge nt ial ly  rel ate d to env ironment  and saf ety , it  rea lly  sta nds alone in its  imp ortanc e, complexity , and  scope. Bet ter mass t ra ns it , m ore efficient f re ig ht  systems, u rban  design,  tot al ene rgy  system uti liz ati on , bu ild ing design, economic incen tives , pl an ning  of all kinds, recycl ing  and invent ion  of new goods—all fal l wi thi n the  scope o f en ergy cons ervatio n R. & D.
We  th in k it  is im perat ive  th at  conserv ation be spl it off f rom  envir on ment. and  sa fety a nd be placed u nd er  a separate A ssist an t A dm inist ra tor . Th is s pl it i s eas ily acco mpl ished and  the s tru cture o f five As sis tan t Ad minist ra tors  re tained by th e d ro pp ing of th e A ssi sta nt Adm inist ra to r fo r Na tional Sec urit y. We believe th at  it  is im prop er  and to tal ly  unsatis fac tor y to place the  n uc lea r weapons R. & D. pro gra ms  wi thin a c ivi lian high  technology ene rgy  agency.  T he  AEC  weapons divisions  should be moved in tac t over t o the De pa rtm en t of Defense. The argu ment th at  the  nat ional labs  pe rfo rm  work im po rta nt  to the  weapons pro gra m and  th at  sh ift ing the program  wou ld di srup t th ei r wor k is not  val id. The lab ora tor ies  could rem ain  in tac t and tak e con tracts  from both Defense and  E RD A.  I f  the  m ili ta ry  weapons p rogram  were  removed from ER DA and  a new As sis tan t Adm in is tra to r for Conservat ion  form ed, the  effect would be to str ength en  the  whole Ad mi nist ra tio n and  provide the vehic le fo r much  needed con serv ation research and  development.

RENEWABL E ENE RGY  RESOURCES

A ma jor  fear  of environmenta lis ts is th at  the  prom ising  renewable ene rgy  sources will  get  s hort sh ri ft  i n any  new ene rgy  researc h str uc tur e. A sing le all -po werfu l rese arch admi nistr at ion will most like ly determ ine  wh at the  mix of  en erg y sources w ill be in t he  f uture merely by e sta bli shing  fund ing p rio rit ies . The  danger, o f course,  lies in favo ring  a sin gle  solu tion  ove r the  othe rs.
For instance, a recent  Li br ar y of Congress  stu dy  fou nd no clea r cong ressiona l comm ittee jur isd ict ion ove r energy con serv ation, sola r and  geo thermal energy. Th is presen ts a problem  in the  pre sen t str uc tu re  because the  au tho riz ati on  of fun ds fo r each As sis tant  Adm inis -



trator, as this bill is presently drawn, will most likely go through 
separate congressional committees. Since there is presently no com
mittee whose jurisdiction fully encompasses these renewable energy 
sources, some provision in the congressional authorization process 
would have to be made so tha t adequate authorization of funding for 
these areas occurs. As you know, the situation  for these areas is far  
different from tha t of coal and nuclear where powerful interests push 
for new development, exploitation, and technological innovation. 
There are, of course, no special economic interest groups pushing for 
solar, wind, or some of the other advanced technologies. Because of 
this and because there  is even fragmented committee jurisdict ion in 
these areas, it is possible for disproport ionate budget distribu tion to 
take place despite any intentions of this committee th at it should not 
occur.

CONGRESS AND PRIOR ITIES

This brings me to a major problem of this bill. Under the bill as 
it is presently drawn, the Administrato r, naturally, as the head of 
the administ ration will have a very large role in setting priori ties 
and funding  levels for each of the areas under the Assistant Admin
istrators. I think  the power of the Administra tor in this area is the 
major flaw in this bill. Under the bill as it  is currently written , it is 
probable that no single committee of Congress would have the oppor
tunity  to examine fully the total budget of the Administra tor and 
discuss the funding priorities. This is extremely unfor tunate because 
we believe tha t national policy issues of this kind should be decided by 
the Congress or at least initiated  by the Congress, and  not be left to 
the administ rative actions of ERDA. Under  the present language of 
the bill, this would not be possible.

What would occur is merely a realinement and rearrangement of 
personnel from the various agencies now doing energy R. & D. The 
setting of priorities would be up to the Adm inistrator and  there would 
be very little  congressional oversight of the  total energy picture.

The problem with this approach is highligh ted by recent actions of 
this administration. The Pres ident has asked Dixy Lee Ray, Chairman 
of the Atomic Energy  Commission, “to undertake an immediate re
view of Federal and private energy research and development ac tiv
ities—and to recommend an integra ted energy research and develop
ment program for the Nation.” In the November 19, Weekly Energy 
Report, the broad outlines of the administration’s plan for a 5-year, 
$10 billion R. & D. program were spelled out. Unfortunately, I left 
this in my office, but I  would like to submit it la ter for the  record.

Chairman H olifield. I t will be received.
[The material  follows:]

W eekl y E nergy R eport, November 19, 1973

PREVIEW OF $1 0  BIL LIO N PRO GRAM: QU ES TION S ST ILL ABOU ND

Industry and scientific expe rts got the ir first look at  the adm inistratio n’s $10 
billion, five-year funding recommendations las t week plus an inside  line on some 
of the problems program archite cts have been struggling with. Fifteen technical 
panels  were asked to consider funding on three levels (minimum, orderly and 
crash  programs) , Gorman Smith, special ass istant to AEC Chai rman  Dixy Lee
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Ray, told the Energy R. & D. Advisory Council l ast  week. A fter all recommenda
tions were in and totaled , it became appa ren t th at  the panels’ minimum program  
(ab out $11 bill ion)  was more an orderly  approach in the eyes of the overview 
panel chaired by Stephen Wakefield, Inter ior ’s Ass ista nt Secre tary for Energy 
and Minerals. Wha t the panels considered  order ly ($1 6 bill ion), the overview 
panel considered crash . And the pane ls’ cras h program ($3 0 billion) was com
pletely out of the  running.  “Less the  pane ls’ f au lt tha n ours,” Smith told Weekly 
Energy  Report, “for not stay ing in close enough contact with  them and giving 
specific guidance .” But  he points out th at  the $30 billion request from the  panels 
does not mean there is $30 billion worth  of work that  can be done in 5 years. The 
overview panel judged manpower, lab faci litie s and man ufac turing capability are 
too low to absorb funding on that  level. “The objective is not necess arily the 
fast est R. & D. program,” Gorman Smith notes. “If  we go a litt le slower on 
R & I)., we may get commercial entr y by priv ate indu stry  tha t much quicke r.”

That the $10 billion is all brand  new money “is a common misconception th at ’s 
been floating around,” said Smith. Both base fund ing and recommended in creases 
are in co nstant 1973 dollars with no allow ance for  inflation. “If  0M B does not re
lease any more tha n $10 bi llion and  inf lation continues, i n the long ru n it may wel l 
represent a decrease in effort,” one council member observed. Smith noted that 
the program will be submitted to Chai rman  Ray with the strong recommendation 
th at  an ext ra $1 billion be added on for basic resea rch and enviro nmental effects 
studie s as suppo rt work for the larger  energy R. & D. program. The overview 
panel felt tha t including the  $1 billion in the $10 billion program would cut too 
deeply into the  amo unt of new money earm arked for hard-core energy R. & D. 
With 11 percent  of the basic program already aimed at  enviro nmental control 
technology (1.1  bill ion ), adding  an ext ra billion dolla rs for basic research and 
environm ental effects would leave “damn litt le energy R. & D.”

Priv ate indu stry  parti cipa tion  prese nted an equally knotty  problem. “The 
biggest single problem,” Smith says, was resolving the two extremes between 
(1 ) the Government stepping in and doing it all, or (2 ) letting the mar ket take  
oyer, allowing prices to rise and assum ing privat e industr y will grasp the incen
tive and do R. & D. on its  own. “The range  of estimates between the two ex
tremes is very wide indeed. The biggest single obstacle was finding an answ er to 
the question : wh at are  the app ropriate recommendations regarding  Government's 
role and privat e indu stry  parti cipa tion  in each technology,” Smith said.

In working  up their  recommendations, the technical panels  confronted what 
Gorman Smith called an “unpl easa nt series of choices” between energy self- 
sufficiency, continued enviro nmental cleanup and energy pricing. “Complete 
atta inm ent  of all thr ee at  this point is mutually exclusive ,” he  said. “But  energy 
R. & D. is aimed at  reducing the difference between those three. The ultimate 
goal is plenty  of clean cheap energy from domestic sources.” The overview panel 
decided app ropriate R. & D. s trate gy should focus on self-sufficiency, the  environ 
ment and prices, in th at  order. Some council members questioned the  overview 
panel ’s consensus and suggested the choice of trade-offs  should be left  to the 
President.  Such a possib ility is unlikely, however. Ther e are  10 ways  to reach 
the balance point between self-sufficiency, the environment and prices and  each 
would req uire a different R. & D. fundi ng profile.

Then othe r problems emerged. Where, for  example, does energy R. & D. leave 
off and energy policy begin ? It ’s a commonly held belief th at  whoever decides 
where R. & D. money is to be spent is deciding energy policy fo r all int ent s and 
purposes. And how do you handl e the  undefined inte rfac e between R. & D. and 
energy prod uctio n? “We wrestle d with  defining the dividing line between R. & D. 
and energy policy,” said Smith. “For  example, is it app ropriate to call Federal 
funding of demo nstra tion plan ts R. & D.?” he asked. Assuming the admi nis tra 
tion ’s ERDA and DENR plans materializ e, “to wh at point  does ERDA work on 
oil shale at  wh at poin t does ERDA say  to DE NR : ‘OK, if  you wan t more pro
duction, you go out and build plan ts.’ ” The Unite d States must increase domestic 
energy produ ction by the  equivalent of 11 billion barr els per day of oil over the 
next 5 years.  Smith noted. “Now, is the  R. & D. progra m to do th is?  Although 
it will contr ibute , we had to keep in mind th at  it ’s not a product ion program.”

“Wha t the  Natio n needs is jus t th at —a produc tion progra m,” said Louis 
Roddis. vice chai rman of New York’s Consolidated Edison. “Rut should it  be a 
Government program.” asked AEC Commissioner William  Anders. “I know one 
thin g . . .  it shoul dn't be run by R. & D. people.” Roddis replied. The R. & D. 
production  dividi ng line bothered several council members besides Roddis.
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Someone “should get the message across to  the  public t ha t t her e will be no immedi
ate  technical effect,” they recommended. Proba bly less tha n 50 percent of the  
R. & D. money will make any impact  on energy supply in the 1980-85 time 
frame, Gorman Smith affirmed.

NPC REPORT MEA SURES CRISIS

The National  Petroleum Council’s committ ee on emergency preparedness  is 
proje cting  a possible $48 billion annual loss to the U.S. economy as measu red by 
the  GNP resulting  from oil impo rt inte rruptio ns conservatively  measu red at  2 
million barrels  per day. A 3-million-barrel-per-day sho rtfa ll would driv e unem
ployment up into the  7.5 to 8 perce nt range. Conservation  steps  a lread y identified 
would still  leave the United  States sho rt by 312,00 0 barrels  per day of gasoline, 
140.000 barr els per  day of dis till ate  and 294,000 barrels  per  day of resid ual oil, 
NPC says. The committee  acknowledges thro ughout the ir repo rt th at  estimates 
of supply interru ptio n may be too low, figures for conservation savings may be 
too high.

ENERGY ADVISORY COUN CIL GETS A LOOK AT $1 0 BILL ION R. & D. PLA N

The Energy Research and Development Advisory Council, the industr y group 
formed to advise Energy  Policy Office Director J ohn Love, met f or the second time  
las t Wednesday. Gorman Smith, special assis tan t to AEC Chair man Dixy Lee 
Ray, briefed council members on the sta tus  of adm inis trat ion  R. & D. plans. 
The broa d outlines of the 5-year, $10 billion R. & D. progra m are  spelled out 
below. The proposed plan represents the  work of some 15 technical panels, 200 
or 300 people (les s than a thi rd of them from the AEC),  and will be p resen ted 
to Chair man Ray with in a week or 10 days. The fund ing recommendations are  
by no means set in concrete. Dr. Ray has  specifically reserve d the rig ht to adjus t 
the  funding levels based on inpu t now7 being received from indu stry  and  other 
groups. As Weekly Energy Repor t has  noted in pas t W’eeks, the  progra m does not 
provide $10 billion in new money as many had  though t. New fund ing will be a 
litt le less tha n $3.4 billion.

COMPARISON  OF BASE AND RECOMMENDED FI SC A L YE AR  1975-79 ENE RGY R. & D. PROGRAM S

[Dollar  amounts in millions)

Total program....................................

I. Fossil option...........................................

A. Conservation.............................

1. Reduced consu mptio n.
2. Improved eff ici en cy ...

B. Increased  sup ply ......................

1. Oil and gas ...................
2. Coal...............................

C. Resource assessment...............

II . Fission option.........................................

A. HTGR, Safety,  Waste Mgt., etc.
B. Breeder reactors......................

II I.  Other programs......................................

A. Fusio n........................................
B. S d a r..........................................
C. Geothermal................................

Base
Recom

mended
Percent

increase

6,622 10,000 51.0

1,027 3,675 258.0

95 1,340 (1 ,3 10 .0 )

15 210 . .
80 1,130  . .

892 2,335 (162 .0)

50 310 . .
842 1,875 . .

40 150 (2 75 .0)

4,090 4, 390 7.3

1,560 1,660 (6 .4 )
2,53 0 2,730 (7 .9 )

1,505 1,935 28.5

1,405 1.550 (1 0. 3)
80 200 (1 50 .0)
20 185 (8 25 .0 )

The larg est chunk  of the new money is expected to go towa rds wh at the 
funding review panel has called “va lidating  the  fossil option.” The chart  below’ 
brea ks down fund ing for genera l conservation,  a necessary but unexc iting  area . 
As an AEC represe ntat ive no ted: “I t has no sex ap peal.”



FOSSIL OPTION-CONSERVATION: FISCAL YEAR 1975-79 PROGRAM 

[Dollar  amounts  in m ill ions ]

Base Recommended
Percent

increase

Total program...................... ....................... ____  95 1,340 1,310
1. Reduced consumption............................................ 15 210 1,300

A. Energy conse rva tion.. ............... ...................... ...................____  5 150 . . .B. Improved ma nagement. ...................... ....................... ____  10 60 . . .
II . Increased conversion and dis tributio n efficiency........................ _____ 80 1,130 1,313

A. High temperature gas t u rb in e .. ..............................................................................  x225B. Other (low temperature cycles, waste heat and fuels,  fuel cells,
etc .).....................................     200C. Advanced auto propulsion..........................................................................................  300D. Rail, bus, and ship systems.................................   205E. Energy and fue l transportation, dis tributio n, and s tora ge. ...................    200

The cha rt below detai ls funding to incre ase fossil fuel supply. The oil shale 
in situ  classific ation includes in situ  gasific ation of coal underground, we are 
told. The $265 million for high Btu  gasific ation assumes 50/ 50 government/ 
privat e industr y cost sharin g. If  pri vat e ind ust ry supp ort does not mate rializ e, 
the  figure is obviously low. The high Btu  gas rese arch  also assumes one demon
stration pla nt based on the most successful of the  four  pilot  processes presen tly eith er in operatio n, shakedown, or und er constru ction. MHD fund ing is ex
pected to key mainly on “fu ndam ental ma teri als kinds of problems,” said William 
Gouse, newly appointed Director of the Office of Research and Development in 
the  Int eri or Department. The recommended fund ing for mining includes  $106 
million for enviro nmental control technology (inc luding about $50 million for 
recla mation techniq ues on surface-mined lan d) and about $219 million for 
underground mining technology. The la tte r will include a demo nstra tion mine. 
“We will back up and star t coal mining anew * * * get all the techniq ues to
gether , put them in a mine and see wh at happ ens,” said AEC’s Gorman Smith. 

FOSSIL OPTION-INCREASED SUPPLY: FISCAL YEAR 1975-79 PROGRAM

[Dol lar  amounts in m ill ions ]

Percent
Base Recommended increase

Total program............................................................... . ....................... 892 2,335 ..........................
I. Oil and gas....................................... . .............................. .........................  50 310 520

A. Fluid in jec tion. .
B. Stimu lation___
C. Oil shale in situ
D. Dr illing _______

II . Coal

71 ..........................
97 ..........................

1 2 6 ..........................
1 6 ..........................

842 1,875 123
A. Clean combustion....................................... ........................................ ...................
B. Low Btu gas.............................................................................................................C. High Btu gas.................................................................................................. .........
D. Liquefaction...................... ............................ ......................................................
E. Support R. & D.........................................................................................................F. MH D. ........................................................................................................................
G. M in in g .................... ......... .......................... ............................................................
H. Environmental control technology___________ ____ _______ ____________

200
250
265
375
120
80

325
260

II I.  Resource assessment. 40 150 275

The study groups recognized th at  private ind ust ry R. & D. is committe d to 
short-term  goals, because industr y is keyed to a short-term payout . Government 
R. & D. fund ing has  leaned towa rd larger  expe nditu res in proje cts for which a 
mid- or long-term payou t can be expected. So the  258-percent increase in fossil 
fund ing (comp ared to 7.3 perc ent for  fission a nd 28.5 percent f or othe r prog rams)
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is less a question of easing  off fission and other long-range R. & D. com mitments  
tha n a desire “to bring  othe r sources—with  the emphas is on fossil—up to the 
level of other programs  in the  F ederal effort ,” says  the AEC’s Gorman Smith. 

FIS SIO N ANO OTHE R PROG RAMS : FI SC A L YE AR 1975-79 PROGRAM

[Do llar  amounts in million s]

I. Fission o p ti o n .. ..................................................

A. HTGR, safety, waste management, etc.
B. Breeder reactor.......................................

II . Other programs.....................................................

A. Fusion____________ __________ ____
B. Solar_____________________________
C. Geothermal...............................................

Percent
Base Recommended increase

4,090 4,390 7.3

1,560 1,660 6.4
2 ,530 2, 730 7.9

1,505 1,935 28.5

1,405 1,550 10.3
80 '200 150.0
20 185 825 .0

The proje cted  p riva te ind ustry inves tmen ts below a re “the figures in which we 
have least confidence,” commented Gorman Smith  of the AEC las t Wednesday. 
Smith  did note th at  a bout $2 billion per yea r of priv ate  money is not reflected in 
the table, and th at  it  is “mainly  sca ttered across the  fossil option.” One council 
member observed th at  “ther e is a lot of oil company money going into coal 
R. & D. and th at  is ref lected under the ‘Petroleu m’ hea ding.”

Estimates  of private investment in energy related R. & D.
Estimated amount

Ind ust ry : per year
Pet roleum  ____________________________________________  $800, 000, 000
Oil equipm ent________________________________________  00, 000, 000
Natur al gas _________________________________________  120, 000, 000
Gas equipm ent_______________________________________  30, 000, 000
Gas tran smi ssio n_____________________________________  00, 000, 000
C o al_______________________________________________  10, 000, 000
Elect ric uti liti es_____________________________________  180, 000, 000
Elect ric supp liers ____________________________________  400, 000, 000
Automotive ma nufac tur ers ____________________________  250, 000, 000

T o ta l_____________________________________________ 1,91 0,00 0,00 0
Note.— E st im at ed  pri vat e in ve st m en t fo r 5- ye ar  pe rio d,  ap pr ox im at el y $10 ,00 0,0 00 ,00 0.

INITIAL RESPONSE TO R. & D. BUDGET: COAL NEEDS A BOOST

If  industr y comment is any index, the  ini tia l fund ing for coal technology in 
the  $10 bill ion p lan may be ina dequa te. Louis Roddis of Consolidated Edison sus
pects there should be “more emphasis on util izat ion of coal in the nex t 5 years” 
and Edw ard Gornowski of Exxon Resea rch and  Engin eering  thin ks th at  “one 
demonstra tion pla nt for gasificat ion—all the  ini tia l proposal  provides for—and 
one f or liquef action  is probably  not enough.” At a meeting ear lier in the day to 
discuss coal It. & D. stra tegy , Gornowski noted th at  no one is yet read y to go 
into liquefaction on a demo nstra tion pla nt basis, “but  we can move on second- 
stage piloting. Th at could easily absorb $100 million over the next 5 years,” he 
said. At the same meeting, Henr y Linden of the  In sti tute of Gas Technology 
suggested “shootin g for five demo nstra tion programs in high Btu  gas” including 
processes to handl e Western , Eastern and  Illin ois Basin  coals and at  least one 
fixed bed plant.  “This  progra m alone could e asily run to $2 bil lion over the  ne xt 5 
or G year s.” Says Gorman Smith of the  AE C: “I t’s safe to pred ict th at  coal 
will be g ettin g ano ther  hard look from the (AE C) Cha irma n.” Any increase  in 
coal money will probably resu lt in a drawd own of fund ing in some o ther  area , he 
added. But  William McCormick, staff ass ist ant to Gov. John  Love in the  Energy  
Policy Office, said the $10 billion “is not viewed by Love as a magic figure. If  it 
tak es $11 billion or more th at ’s wh at it will be.” Among oth er off-the-cuff com
ments on the proposed R. & D. plan was  Louis Roddis’ recomm endation th at
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funding for increased manpower tra ining—through college grants—be made. “I don’t w ant thi s aspec t lost in the shuffle. On the surface, cutt ing it doesn’t hurt much, but it begins to hurt 5 or G year s from now.” The universi ty fellowship  tra ining program has produced such alumni as Admiral  Rickover and former AEG staffer Milton Shaw, he noted, and  “should be identified in the  same voice as th e $1 billion add-on for basic resea rch and environmental effects.”
Ms. Roosevelt. Under the proposed plan, which is not yet finalized, solar will get only 2 percent of the total budget and geothermal will get, 1.85 percent. In our opinion, this amount is woefully inadequate. But, I think the proposing of this amount by Dr. Ray highlights the problem with this administrat ive structure of ERDA. The impetus for this program has come from the Executive. Congressional control over the setting of priorities will be minimal because the authorization for this program will go through  several different committees. No one committee will be able to consider the total energy picture and establish priorities. Instead, piecemeal authorizations and funding will occur, and we will not have an integrated energy policy with Congress fully partic ipating in the formulation of tha t policy.
There are several actions which could somewhat decrease the power of the Administrator , and I would like to offer them as suggestions which could be incorporated into the present structure. They would only mitigate the Admin istrato r’s power, however, and I believe that to form a truly  effective organization, some new structure should be formulated which would give Congress more power in determining overall energy policy.

QUALIFIC ATION S FOR ADMINISTRATOR

Since, under this bill, the Administra tor will be a major force in formulating R. & I), budget priorities. We believe, at the very least, tha t it is imperative to set qualifications for the first Admin istrator  which would preclude anyone from the AEC or the Department of the Inter ior from assuming this position. The reasons for this are obvious. An Administra tor free from the established pr iorities of these agencies would be able to take a fresh look at national R. & D. p riori ties and would be free from any charges of favoritism. Therefore, we urge tha t language be inserted in this bill which sets qualifications, at least for the first Administ rator, Deputy Administrator, and Associate Administ rator, and which precludes their  being f rom the AEC or Interior .
Further,  the initial assessment of R. & D. priorities by Chairman Ray and her staff inspires a complete lack of faith in their expertise. We believe tha t the lack of vision of her plan should not be passed on to the new Administrator  of ERDA. The new Administra tor should be compelled to formulate his own R. & D. program. Therefore, we suggest that a section be inserted into this bill which declares that  it is the intent of Congress tha t the Administra tor draw up his own 

R. & D. program, and tha t such a program must be submitted as a report to Congress 1 year a fter the A dministrator assumes his duties.
SOLAR AND GEOTHERMA L RESEARCH

Third , I  would suggest that  the legislative histo ry of  this bill show tha t i t is the intention of Congress tha t solar and geothermal research



283

be funded  up  to the  level th at  can be used fo r a cra sh  developmen t 
prog ram  of these  technolog ies. I believe th is  is necessary because the  
poss ible  payo ff from wide-scale commercial  fea sib ili ty  of these tec h
nologies is so gr ea t—th e possibility of cheap, pl en tif ul  and envir on 
me nta lly  safe energy.  An othe r benef it fro m Government  R . & D. sup
po rt  in these  areas would be the effect on com pet ition in the  ene rgy  
ind ust ries.

For  example, a heavy conc ent rat ion  of G overnment  R. & D. in fossil  
fue ls and nuc lea r will  fu rthe r su pp or t the  oligopolies which con trol 
these fields. On the  oth er hand , Government  supp or t fo r alt erna tiv e 
forms  o f e nergy can res ult  in  th e c rea tion of  energy ind ustries  to com
pete w ith  the  ex ist ing  concen trat ions of in du st ria l power.

TE CH NO LO GI CA L IN NOVATIO NS

La st,  I  would like to  touc h on an are a which environme nta lis ts see 
as being left un tre ated  in th is new ERDA s tru cture—t hat  is a  prov i
sion  fo r the  s mal l business and  the  ind ivi du al inventor.  In  a l arg e ad 
minist ra tio n such  as the  proposed ER DA, we feel th at  the re mu st be 
a vehic le for th e recept ion  and  su pp ort o f unco nvent ional ideas. Pr om 
ising  techno logical  inn ovatio ns have of ten  in the  pa st been stifled or 
neg lected as b eing too u northodox or unrea sonable . For  instan ce, Rob
er t Go ddard  was o fte n derided as being “ moon mad” a nd  h is br ill iant  
rese arch in roc ket ry was large ly neg lected and un de rfu nd ed  f or man y 
years.

We be lieve th at  a special  effor t m ust  be mad e to preven t thi s occur
rence in the  are a of ene rgy  research . Most Government  agencies—the 
Na tio na l Science  Fo un da tio n would be an obvious exception here — 
tend  to ignore  small inventors  an d d ire ct t he ir  fu nd ing to  lar ge  R. & D. 
organizat ion s.

There for e, we w ould sugge st the establ ishment of an Office of  In ve n
tions  which wou ld seek out  an d pro vid e fina ncial su pp or t fo r ideas  
fro m ind epe ndent scient ists  an d sma ll businesses. Because the  ju ri s
dic tion of  th is Office wou ld cu t across  the  are as of  all the  As sis tan t 
Ad minist ra tor s, we would sugges t est ab lishin g it  unde r the  De puty 
Adm in ist ra to r of  the  Ad mi nis tra tio n. In  th is  way, the Deputy Ad
min is tra to r wou ld be able to repo rt on pro gre ss and innovatio ns and  
coo rdinat e with the  various A ssi sta nt Ad minist ra tors .

Th an k you, Mr. Ch airma n, fo r allo win g us to comment on  t his  b ill, 
an d we hope you w ill conside r ou r suggestions.

I would like  to offer  some specific lan guage tom orrow, if  t hat  is all 
rig ht .

Air. H orton. I n  wh at are a ?
Ms. Roosevelt. In  some of these are as th at  I hav e del ineated, such 

as in makin g the b ill have more of a  conserva tion  mand ate . T his  wou ld 
be in  th e f irst  sect ion of  the b ill.

Ch air ma n H olifield. You may  sub mi t it,  yes.
Ms. R oosevelt. Mr. L ah n wou ld like to  say a few wo rds.

CONGRESSIONAL mandate favored

Mr.  L aiin . If  I  cou ld make ju st  a few p oin ts he re.
The Sier ra  Cl ub does not  nece ssar ily endorse  the views of  F rie nd s of
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the  E ar th  on th is issue. I  guess  my main reason fo r being here  is to 
just ge t across one po int  whi ch I wou ld like  to try  to make. Tha t is 
our concern th at  th e R. & D. prog ram expected  w ith  thi s leg isla tion  is 
firs t del ineated, so th at  t he  substan ce of the  pro gra m is known before 
any  type  o f reo rga niz ation  be app rov ed.  I th ink the  main fear  I have 
is th at  there will  be a ma jor  reo rga niz ation , sh ift ing var iou s pa rts of 
the  Atom ic En ergy  Commission and the  De pa rtm en t of the  In te rior  
into  a new agency wi tho ut a congre ssional ma ndate  being g iven  in  spe
cific terms  as wh at the  direct ion  is going  to be. I  wou ld prefer  th at  
there  be spelled  out in budg eta ry  and pr io rit y terms  wi thin the  legis
lat ion  wh at the  p rogra m is g oin g t o be before—this should  a t leas t go 
th roug h at  the  same time . I  th ink otherw ise  we fall  into the  tr ap  of 
ha vin g the  main in itiati ve s filt ere d throug h OMB  fo r possib le modi
ficat ion and sli gh t revi sion  at  the au tho riz ati on  and ap prop ria tio n 
stage. I  th ink at  th is stag e, the ma in th ru st  should be wi th Congress 
expli cit ly to set the  pr iorit ies  i n th is  s tru ctu re  and  no t have the main 
con trol  of the  prog ram  in the  hands of the ad mi nis tra tio n and being 
fu rthe r re fined  th roug h Congress. R athe r, the in itiati on  of th e pr ogram  
should be in  the  control  of the  Congress.

CONSOLID ATING PROGRAMS

Ch air ma n I Iolifield. Maybe I  could h elp  you to un de rst and the sys
tem. In  t he  Congress,  we ha ve to work with not  on ly wh at we want in 
the  fu ture , bu t wh at we have tod ay.  The purpose of  th is pa rti cu la r 
bill  is to  reorga nize and  br ing tog eth er pro gra ms  th at  are  scattered 
in agencies and committees . Ea ch  one of these pro gra ms  has been ap 
proved  by the  comm ittee  involved and by the  fu ll Congress. Each 
one of  them has  h ad  funds au tho riz ed  and ap prop riated  to  th em. The  
purpo se of  reorg ani zat ion  a t th is  tim e is  to tr y  to b rin g th ese program s 
tog eth er u nder one hea d, so that  the y can be coord ina ted  and  ev aluated 
ra th er  t ha n have a h al f dozen dif fer ent committees s ett ing  up the  p ro 
gra ms  and hav ing  them  ru n as they a re now.

The purpose, of course , is pr et ty  well set fo rth in the  bil l and the  
organiz ation  cha rts.  I do no t know  wh eth er you have thes e pla ns  or 
not.  I  imagine you do, fro m Ms. R ooseve lt’s refe renc e to the  o rgan iza 
tion . Th is is the best  o rga niz ati on  t hat  we can evolve af te r looking at 
the m yri ad  pieces to  be pu t together .

Now, you have to  build a hou se before you live in it,  an d you h ave  to 
const ruc t an auto mob ile before  you run it. Un de r our system of gov
ernment, you h ave  to bu ild  a govern me nta l orga niz ation  before  you can 
fun ction  on pro gra ms . W ha t we are  doi ng here is an at tempt  to reo r
gan ize at th is late date—I wish it ha d been earlie r, bu t we a re always 
fig hting  th e sit ua tio n as i t exis ts and  t ry in g to imp rove it fo r wh at we 
hope to  gain  by i t in the  f utu re.  So we p ropose to  b rin g tog eth er these 
fun ctio ns,  and g et the  ap pro va l o f Congre ss, and then have th e Adm in
is trat or  come befo re us fo r a review of  h is plans and his  p rog ram s.

REPORTING REQ UIR EM ENTS

Th ere  is a repo rti ng  section, by the way, which was ina dvert en tly  
left out of the bill , which we r efer red to earlie r. I t wil l cause the Ad
m in is tra to r to come to  C ongress and rep or t. Also,  he h as  to  come back
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to Congress for any priorities that  lie sets, any plan tha t he sets. l ie  
will take over the ongoing programs and he will formulate, we hope 
within a year, an overall plan.

Now, the  President  has had Dr. Ray and a great variety of people 
working together on this  energy problem. I t is supposed to be out in 
a few days. When tha t plan does come out, I can assure you every 
Member of Congress will probably scrutinize it very carefully. I am 
sure that  when this ERDA  organization is pu t together, the Admin
istra tor would take tha t, and  sta rt s tudying  it, and he would star t ex
plaining, as he goes along, any changes he makes in ongoing programs.

Mr. Horton. Let me make this point, too, Mr. Chairman, on th at 
very thing. I have to go get this quorum call, but I did want to make 
this point : The problem we have today and why we need ERDA is tha t 
every one of these agencies we are talk ing about submits its own dif 
ferent plans and there has been no way, there is no organization in 
the Federal Government tha t can pull all th is together and make one 
presentation. What you propose is a good idea, but at the present time, 
we do not have any group th at can pull all this  together. That is why 
I think personally tha t ERDA, or an agency such as E RDA  where 
you can pull all this research and development together, is needed. 
The chairman and 1 and this committee have been working on this 
proposal for over a year. We have had hearings earlier, as I  am sure 
you are aware. This proposal was made, and we have tri ed to refine 
it .

But the point I  am making is th at you have to have some organiza
tion in existence before you can flesh out the plans and proposals. At 
the present time, it is very loosely handled throughout the Federal 
Government. I wish you could have sat in here and heard the coal 
people talk about the problems that  they have had because they have 
not had enough money. Well, the point is th at they are a li ttle bitty 
piece of a big department,  so they have jus t not gotten the emphasis 
tha t they ought to have.

So I think  it is very important and I would hope that  your orga
nization would get behind this bill and emphasize the need for some
thing like this. Because if you do not have this  organization, you are 
not going to have capability to preserve the environment, which I 
think is very important.

Mr. Lahn. I certainly do not have any problem with the reorga
nization per se. It  is the question of where the process start s and 
whether, at the initial stage, at the same time tha t you reorganize, 
you lay out the priorities in the same legislation for what the program 
may mean.

PRIORITIES QUEST ION

Chairman H olifield. This is an impor tant suggestion you make, but 
it is impossible for me or any other member of my committee to set the 
priorities in this very comprehensive field. You folks have set certain 
priorities. Other people set other priorities. Now, in the last analysis, 
you have to get the votes to pu t a piece of legisla tion through,  and it 
does not make any difference what prior ity I set or what priorities 
anything less than  a majority of the Congress set. It  does not make
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any  difference  what the y are  if you can not  g et the  votes for it. So we 
are liv ing in  a real wor ld a nd  not  an ide ali stic wor ld.

We  have  our idea ls, too, you know, a nd we w ould  like  to  have eve ry
th in g perfect.  W e would like  to  have per fec t lum ber  to  buil d a p erfect  
house, bu t huma n beings are  imper fec t. We have  to work with wha t 
we h ave, not only  wi th im perfe ct lum ber , bu t wi th inadeq uate fund s. 
We have  to figh t fo r the  fun ds  fo r these differen t pro gra ms .

I ju st wa nt to assu re you th at  the re are  people who have  in teg rity, 
there  are peop le who have  a desi re for the  best  f or  t he ir  chil dren  a nd 
th ei r grandchi ldr en , ju st  the  same as you folks have ideals and  pu r
poses and goals.  Bu t in a democracy, no man  can set his pr io rit y up 
and  dem and  t hat  every body else acce pt it. We have  to  get a consensus  
on pr ior ities , and it  is difficult to do when you hav e 435 men in the  
Hou se and 100 men in the  Senate.  Bu t we are  working as ha rd  as 
we c an to do the  best  job we c an, and we h ope you wil l conside r th at  
we are tryi ng  to do that .

We appre cia te your tes timony  here, and  we a pprec iate your ideals,  
and  wi th  man y of them,  we agree.

PR IO RIT IE S AN D CO NSE NS US

Ms. Roosevelt. Mr. Ch air ma n, one po int  I  would like to make. I 
agree th at , obviously , 435 people are  tryi ng  th ei r very best  to set 
pr iorit ies or  to  establ ish  some pri or ities . Bu t the  str uc ture  of Con
gres s being  -what i t is, s tru ctured  alo ng  th e committ ee system. I th ink 
th at  probably a decis ion was made a long time ago th at  wi thin the 
committ ees is the  best  means of est ab lishin g an ove rall  pr io ri ty  o r an 
ove ral l underst andin g.

Ch air man  H oijfield . T ha t is e xac tly  rig ht . We have  had to divide 
up  in committ ees and  assign in th is com plicated  society certa in area s 
of  jur isd ict ion . Now, wi thin a giv en committee, you have 30 to 40, 
maybe more,  people, all of  them wi th dif ferent  ideas,  all of them with 
dif fer ent ideal s. So the committ ee comes out wi th the  best th in g th at  
it can  agree upon.  Now, it  may  no t su it me 100 percen t, it  may not  
fully  suit  an y m ember of  the  com mitt ee, b ut we have had to go through  
the dem ocratic  process of giving  each man  one vote.

Ms. R oosevelt. Sure.
Ch air ma n I Iolifield. Wh en we come out with the  consensus, the 

best  one we c an get , t hen we take th at  to  t he  floor and tr y  t o get  t ha t 
consensus accepted  by the  fu ll mem bers hip .

Ms. Roosevelt. R igh t.
Ch air ma n I Iolifield. Now, if we can not  do th at , the n of course, 

the  bill  is cha nged on the floor and cha nge d dra sti ca lly , and we have had t hat  expe rience m any,  many  times .
Ms. Roosevelt. B ut  t he  only  po int  th at  I was ma kin g was th at  the 

bill , the way  it  is prese ntly const itu ted , I th ink does not rea lly  allow  
fo r a com mit tee such  as the  Jo in t Com mittee, which has become ex
tremely proficient  a nd  knowledgeable  in all areas of  n uclea r e n e rg y -  
well, the  bill  as it is pre sentl y con sti tuted, as I read it. would send 
autho riz ati ons th roug h on the  one hand, the  Jo in t Comm itte e; on the 
othe r hand , the  In te rior  ( omm ittee, var ious and sund ry  oth er comm ittees . . J
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Ch air man  H olifield. O f course, the  young lad y is m aking  assu mp 
tion s which are not  based up on rea lity .

Ms. Roosevelt. They are based upo n wh at a member of your  staff  
tol d me, sir.

Ch air ma n H olifield. W ell, I  am not  answerable fo r all the  thi ng s 
my staff  tell s you.

Mr. F uqua. Wi ll t he  gentle man y ield ?
Ch air ma n H oiafield. Yes.
Mr. F uqua. Your concern about the  diffusion of  responsi bil ity  in 

the  Hou se on ene rgy  matt ers is just ified. You  sho uld  be aware , how
ever , th at  the  Select Com mitt ee on Com mitt ees is pre sen tly  working 
in th is  a rea  a nd  will soon repo rt back  to  the full Hou se o f R epres en ta
tives . One  m ajor  area  of r eorga niz ation , I  am inform ed,  w ill dea l w ith  
committ ee jur isd ict ion over en ergy .

Mr. Mallary. Mr. C hairm an, if  I  may.

authorization versus appropriation

I migh t also add the fact  t ha t, if  you look on pag e 4 o f your  s ta te 
ment, you mentio n th at  at  the  prese nt tim e, no sing le committ ee of 
the  Congress  would have  the  op po rtu ni ty  to fu lly  examine the  total 
budget of the  A dm inist ra tor a nd  discus s fu nd ing priori ties. W ha t you 
say is of  course , tru e, wi th rega rd  to auth or iza tio ns .

Ms. R oosevelt. And not ap prop ria tio ns , r ight .
Mr. Mallary. The Subcom mitt ee on App ro pr ia tio ns  would have 

fu ll au thor ity  to examine pri or ities . No rmally, au tho riz ati ons are 
sufficient ly high  so pr iorit ies a re set by the  A pp ropr ia tio ns  Comm ittee  
by c ut tin g down below authorizations.

Ms. Roosevelt. I realize  th at , and I  agreed  wi th Repre sen tat ive  
Co ughlin’s suggestion yeste rda y th at  it  would be good if  the  App ro 
pr iat ion s Com mit tee esta blis hed  a separat e subcomm ittee  to conside r 
ju st ER DA . Bu t I  th ink the po in t I wou ld like to make again  holds, 
t ha t I  t hink  t he  auth or iza tio n committ ee is the  one th at , the  way Con
gres s is set up , has the mos t knowledge a nd  develops the  most  exper
tise. I t  rea lly  works.

Ch air ma n H olifield. We  agree wi th th at . An d we agre e th at  the 
Jo in t Committee, which you have  com plim ented as to thei r overs igh t 
over the nucle ar prob lem, has the  major ity  of these pro gra ms , 
personnel, an d fac ilit ies  u nd er  its  jud isd ict ion  at th is time.

COM MIT TEE  SYSTEM REORGANIZATION

As to wh at the  fu tu re  h olds nex t year,  when the  Bollin g committ ee 
rep orts and when the Congress acts on a reo rgan iza tio n of the  Hou se 
committee system , we ca nnot foresee a t th is  time  and  you cannot  e ither. 
How ever, before  you were  born, I went th roug h the  1946 reo rgan iza 
tio n of  the  Congress, in which we co nso lida ted  more th an  50 co mm it
tees into  17 co mmittees . I  have  had  some experien ce in reo rga niz ation . 
I  have hand led  scores of reo rgan iza tio n pla ns  wi thin the  Go ver n
men t. I  feel qual ified to say  at  the prese nt time, in my jud gm ent, 
thi s is abo ut the  best th at  we can do to ge t on with the  j ob th at  needs  
to be done.
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Ms. R oosevelt. Could I  make one point just to get one thing  on the 
record ?

Chairman Holifield. Yes, and then we have other witnesses.
Ms. Roosevelt. Right, and I talked to your staff about i t, and I am 

sure this was the intent of the legislation, but I would like to get it on 
the record, just to make absolutely sure tha t it was.

On page 7 of the bill, you transferred functions of the Commission 
to the Administrato r—all functions of the Atomic Energy Commis
sion. Now, this is qualified on page 15 somewhat in lines 8 to 18. But 
T assume you mean that  you do not transfer  the “fullv and currently 
informed” provision that  applies to the Joint Committee on Atomic 
Energ y; you do not transfer this to nonnuclear matters ?

Chairman Holifield. Oh, yes.
Ms. Roosevelt. You do transfe r it on to nonnuclear matters?
Chairman Holifield. Oh, yes, the AEC Act has not been amended 

as to the powers and functions.
Ms. Roosevelt. I see.
Chairman Holifield. We have not modified or repealed, you might 

say. All of those obtain. Others do not obtain—for instance, the reg
ulatory7 and licensing will not go to ERDA. I am sure you are in ac
cord. This has been one of the concerns of the public for many, many 
years, to get the regulatory and licensing over to a separate commis
sion—

Ms. Roosevelt. We applaud that.
Chairman Holifield. I know you do. Now. the part of the  act that 

applies to regulations, the environment, ACRS and all of that,  goes 
over to the Nuclear Energy Commission.

JO IN T  COM M IT TE E’S AUTHORIT Y

Ms. Roosevelt. But the question—and T think  i t is very important 
to get this on the record—the question still is whether the Joint Com
mittee has the power to be kept fullv and currently informed now on 
all functions of the Atomic Energy Commission, including nonnuclear 
R. &D.

Chairman H olifield. We do.
Ms. Roosevelt. Right. Does this mean tha t under this proposed 

structure here, you will be able to be kept—the Joint  Committee will 
be able to be kept fully and currently informed on everything  that 
goes on in fossil energy development as well as nuclear energy devel
opment, environment safety and conservation, and advanced energy 
systems ?

Chairman Holifield. The Atomic Energy Act is still under juris 
diction of the Joint Committee on Atomic Energy. That par t of the 
program has not been nullified in any way, and if tha t comes over to 
us. why, we will certainly look at it.

Ms. Roosevelt. I would like clarification of  this from Mr. McGinn, 
if possible, because Mr. McGinn gave me the opposite response.

Mr. McGinn . Excuse me. Mr. Chairman. I th ink what we are refer
ring  to here is on page 15, line 8:

Such funct ions of the Adm inis trator under this act as are  applicable to nu
clear  activities tran sfe rred shall  be subject to the provisions of the Atomic 
Energy Act as amended and to other authority  applicab le to such nuclear 
activi ties.
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Ch air man  I Ioltfield. T ha t is r igh t.
Mr.  McGin n . In  oth er words, th is is the  overs igh t fun ction  which 

the  J oin t Comm ittee  provides  for  nuc lea r activ itie s.
Ch air ma n I Ioltfield. Th at  is righ t.
Mr. McGin n . T he  lad y was concerned th at  poss ibly  on page 9-----■
Ms. R oosevelt. P ag e 7.
Mr.  McGin n . P age 7, where the bill  wou ld tran sf er  a ll fun ctions of 

the  Ato mic  En ergy  Commission  to the  Adm inist ra tor, th at  overs igh t 
fun ctions fo r non nuclear ma tte rs—in oth er words, the Assis tan t Ad
min is tra to r fo r Fossil Fue ls, et cetera—would also come unde r the  
ove rsig ht o f the  Jo in t Committee.

Ch air ma n H oltfield. I t  wi ll come u nder the  Join t Com mitt ee as f ar  
as I know, unless there  is a change by the Bo lling  committee.  It  can
not be in a vacuum and the  Jo in t Com mitt ee does have cha rge  of all 
the  Atomic  En ergy  A ct.

Ms. R oosevelt. I  would  l ike to say th at  th is goes to my p revi ous  te s
tim ony—w hich  M r. Fu qua did  com ment on—tha t t he Bo lling  com mit
tee is rep or ted ly going to  propose a comm ittee  of Congress that  wo uld 
manag e energy.  I f  th is is tru e, the n the  committ ee of Congres s th at  
will manage ER DA is the Jo in t C omm ittee  by extension , because th ere  
will certa inl y be Jo in t Com mitt ee juris dicti on  un de r the  “f ull y and  
cu rre nt ly  inf orme d” clause.

Mr. Reici i. Y ou are  t alking  about two thin gs , if  I may  say so. A nd 
the re is a s lig ht amb iguous  area because, since 1971, the  Atomic  Ene rgy 
Commiss ion has  been empowered to perfo rm  R. & D. in non nuclear 
areas.

Ms. Roosevelt. Righ t. ■
Mr. Reic h. A s a  mat ter of fac t, th at  prog ram has  been fun ded to a 

very  small degree .
Ms. Roosevelt. I  am aware  of t ha t.
Mr. Reici i. So you are  ta lk ing abo ut a very  sma ll aspect. Alo ng 

comes ER DA , which will be a powerfu l agency, and one hopes  i t will 
be heavily  fun ded in all these areas. Bu t I th in k you are  real ly ask ing  
two questions.

On “currentl y inform ed.” which is no t overs igh t, th at  is j us t to ob
tai n an un de rst an din g w ha t is going on------

Ms. R oosevelt. I know,  bu t------
Mr. Reici i. May I  answer  th at  par t of  it,  first?
I th ink the  Jo in t Com mit tee under the lan guage of  the  statute— 

and considerin g th at  the  Ato mic  E ne rgy Commission was empowered 
befo re the  enac tme nt of  th is bill  to pe rfo rm  R . & D. in the  nonn uclear  
are a, and considerin g the  com mit tee’s in ter es t in ERD A ’s affairs — 
would have the  rig ht  to be ke pt c urrentl y info rmed.

Now, let us pu t th at  aside. Tha t is on ly being kept inform ed.  As  f ar  
as au tho rizations are  concerned, I th ink your  poin t is wel l taken.  Ib is  
bill does not change comm ittee  ju ris dic tio ns  w ith  resp ect  to au thor iza
tion . Subsequent leg islation w ould  have to go into  th at  a rea.  C ur rent ly  
inform ed is no t the  same as taking  au tho riz ati on  act ion -----

Ms. Roosevelt. N o.
Mr. Reic h. 1 th ink th at  t he Jo in t Com mitt ee would have the  righ t 

to be cu rre nt ly  inform ed,  amo ng oth er committ ees th at  have an in 
ter es t in au tho riz ati on  or  E RDA s pro gra ms . They could also be c ur 
ren tly  in formed if the y wa nt t o be.



290

Ms. Roosevelt. I am a political scientist by profession and I have 
done a study of the  “fully and currently informed power*’ of the Joint  
Committee. I realize Chairman Holifield, of course, is one of the 
masters of using the fully and currently informed clause to get what 
he would like to achieve.

Mr. Reich. It  says “fully and currently informed.’*
Ms. Roosevelt. Well. I know, but you and I, and I  am sure Chair

man Holifield, could tell you that this particular  phrase in law goes 
much beyond being fully and curren tly informed as a masterful person 
would use it. Now, perhaps this would not necessarily be used by the 
Joint Committee in this way, but I think  that even though this does 
not affect the authorization process per se, it very subtly expands the 
Joint Committee’s jurisdiction over this new administra tion, because 
they can be then fully and currently informed about all of these 
Assistant Adminis trators which would be going through other 
committees.

Mr. R eich. But that militates against your central point. You are 
concerned tha t the whole thing would be fractionated, and if  all com
mittees are fully informed, arc they not then in a better position to act 
even though in a fractionated way ?

Ms. Roosevelt. But all committees do not have that  phrase. That is 
what makes this unique.

Mr. R eich. May I say as a practical matter, I think you can assume 
that anv committee tha t has an oversight function, certainly an au
thorization committee that has the power to authorize funds, can. with 
or without an explicit charter to remain fully and current ly informed, 
insisfon being fully and currently informed.

Chairman Holifield. And all they have to do if  they really want 
that phrase is to put that language in there.

Thank you, Ms. Roosevelt and Mr. Lahn.
Our next witness is Mr. Shearon Harris .
Mr. Harris , we will be pleased to have you at the witness chair.
You are a familia r witness in this joint  committee room. I do not 

believe you have been before the House Committee on Government 
Operations before.

STATEMENT OF SHEARON HARRIS, CHAIRMAN, RESEARCH DIVI
SION EXECUTIVE COMMITTEE, EDISON ELECTRIC INSTITUTE

Mr. H arris. No. Mr. Ch airma n, it is m y f irst  experience  be fore  your 
Governme nt Opera tions Com mittee. Y ou and  I  have  had m any  encoun
ter s over  the  years, and I  appre cia te many things, inc lud ing  t he  com
mit tee allowing  me to come som ewh at ou t of ord er,  because on las t 
Tue sday, when  you he ard  a numb er o,f o the r tra de  asso ciat ion repr e
sen tatives  and oth er indu str y people, would have been the  normal 
time fo r me to  appear,  and  I  could no t be here.

I  sp ent a whi le in Atla nt a wi th nucle ar pow er opera tions peop le on 
adequa te qu ali ty assu ranc e in order t hat  we m ay be able to  obta in our 
share------

Chairma n H olifield. I hope  you said your w ord  fo r s tand ardiza tio n 
of re acto rs.
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Mr. H arris. I  th ink sta nd ardiza tio n is a way  to acce lera te. I  th in k 
while we are  sta nd ardizin g,  we do no t wish  to sta nd ardiz e an ything  
less tha n f ull  qu ali ty assurance.

Chairma n H olifield . That  is rig ht .
Mr. H arris. Mr. Ch air ma n, I have le ft  w ith  the staf f a pa pe r which 

I  t hink  ha s probably been filed in the  record. I  would like now to ask, 
if  I may,  th at  it  be incl uded in the record  as tho ugh fu lly  rea d and 
then I  wou ld lik e to be excused fr om  rea ding  it.

Chairma n H olifield. We wi ll accede to  both y our reques ts. I t  wi ll be 
in the reco rd a nd  you may proceed.

Mr. H arris. I  am Shear on  H ar ris , as you ind ica ted , and my prese nt 
occu pation is as chairma n and pres iden t of Ca rolin a Powe r & Lig ht  
Co. I  a pp ea r he re in my c apa city  as c ha irm an  of  the R esearch  D ivis ion 
Execu tive Com mitt ee of the  Ed iso n Elec tri c In st itut e,  to note the 
supp or t of the  E dis on  El ec tric In st itut e fo r H.R.  11510. Rathe r th an  
succumb to  the  tempta tio n, Mr. Ch air ma n, t o a ddress  the w hole  energy 
cris is, about which I  have a mil lion  thou gh ts,  and also ra th er  th an  
succumb to the tem pta tio n of ex tol ling the cap abi liti es o.f the ch ai r
man  o f t hi s committ ee, eit he r in  hi s master fu l perfo rmanc e unde r the  
cu rre ntl y inform ed clause o r h is p atience  in he ar ing witnesses, I would  
like to jus t ta lk  about  two o r thr ee aspects of th is b ill.

Th e firs t one I den omina te as the  manag ement  mechanism th at  is 
pro vid ed for a mass ive R. & D. pro gra m.  I  need  no t enu me rate the  
sca tte red  respons ibil itie s and  a ctivit ies  th at  now go on in Government . 
We  commend you f or  d rawing th is tog eth er in the concept  o f t hi s bill.

ELECTRIC POWER RESEARCH IN ST IT UT E

W ith in  our  own elec tric ut ili ty  indu str y,  whi le we were  no t doing 
enough , we were  do ing  a lot of th ings  in  the same sort of  f ractur ed  ac
tiv ity . We have r ece ntly  draw n tog eth er our in ter es t in to a co ord ina ted  
manag ement  of  the in du st ry ’s elec tric  energ y research and develop 
ment in the  El ec tri c Powe r Researc h In st itu te , and on Tuesd ay,  you 
heard  Dr . Cha uncey Sta rr , who is the pres iden t of  th at  ins titute .

Ch air ma n H olifield. H e made  a master fu l presen tat ion  and abso
lutely  fas cin ate d the members of the  com mit tee who h ad  nev er heard  
him before. Hi s response to  questio ns was br ill iant  and  responsive. He 
did  your  i ns tit ute credit .

Mr. H arris. M r. Chairma n, I denote a lit tle  pr ide  in a citizen  and  
residen t of Ca lifornia , but I sha re your  admira tio n fo r Dr . St ar r.  I t 
was du rin g my chairma nship  o f t he  E dis on  Elec tri c In st itut e th at  we 
brou gh t tog eth er the  plan  fo r E P R I,  and we set out to find the most 
quali fied man  in the  world  to tak e on th is very challengin g endeavor, 
and  we th ink t ha t we fou nd him in D r. St ar r.

Now, there we have tri ed  to pull toge ther  unde r one coord ina ted  
man age ment th e intere st and the conce rns and the  activit ies  of a g rea t 
ind ustry  f or  findin g new an d m ore efficient w ays o f meet ing  ou r ene rgy  
demands. I look upon th is bill  as yo ur  effor t to do a sim ila r sor t of 
th in g with  the  Government’s even g reat er  involvemen t t ha n ou r indus
try . and  we commend you fo r it. We th in k the  mechanism is rig ht . I t 
will pro vide a coo rdinated man age ment fo r the  firs t tim e and we s up 
po rt that .
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UTILIZING PRIVATE INDUSTRY

T also would like to comment b rief ly abo ut w hat l call the five cate 
gor ies of ene rgy  research a nd deve lopm ent t hat  I  refer  to in m y pap er. 
Tn the  phi losophy of  dealing  with ene rgy  rese arch and deve lopm ent 
and the  in ter re lat ion sh ip  between indu str y and Gov ernment, I  have 
den omina ted  five categories .

Others have pu t the firs t thr ee  o f my categories  into  one and  c alled 
it three  categories. Bu t I  shou ld like  to  rem ind  you t ha t unde r o ur  old 
tra di tio na l way of doi ng a lot  of rese arch and  developmen t throu gh  
the  equ ipm ent  ma nufac tur ers , th at  system fo r a lon g tim e did  serve 
our Na tion well. I t  does no longer serve it wi tho ut all the  o ther  thi ng s 
th at  we are  go ing  to do. Bu t we do not w ant  to  kil l off, in  an ything  th at  
we do. the  grea t valu e th at  st ill lies in pr ivate indu str y being able  wi th 
its own money to  inven t so methin g new, get a pate nt fo r it  because th ey 
are  s pu rre d by the incentive of prof it. Now, th is is sti ll go ing  to  pro
duce a lot o f good technology  fo r ou r country .

Now, in the second category, there  are instance s where a pri va te 
manufac turer may  n ot have  enough ince ntive or  willingness to un de r
take it by him self, so he works in coord ina tion wi th the  u sing ut ili tie s 
to produce it. Th is is an oth er aspect  of tot al ly  pr ivate effort.

Then the re comes a t ime  when the manufac turer s will  n ot do it. but  
there is enough int ere st fo r the ut ili tie s themselves t o pull themselves 
tog ether,  and  thi s is a pa rt  of  w ha t we will be doin g in  E lectr ic Power 
Res earc h In sti tu te . There  will be some th ing s we will do to ta lly  with 
ou r own money, with no manufac turer s and  no Gov ernment invo lve
ment.

Now, in each instance, the re is an incentive th at  pro pel s the  action. 
Tf the manufac turer s do no t do  it , th e ut ili tie s a nd m anufac turer s m ay 
do it. I f  th e uti lit ies  and manufac turers do not do it, the  u til ities  may 
do it on th ei r own ini tia tiv e, fo r the  ince ntiv e reasons th at  pro pel led  
them  to do it.

Now. when those, three  categories do not  meet the  tas k then  comes 
the  op po rtu ni ty  fo r Government  to stimu lat e indu str y with a join t 
pa rti cipa tio n between in du str y a nd  Governme nt.

Then las tly , as we have all recognized, when pr ivate indu str y will 
not. do wha t society needs, it is completely prop er  for Government  to 
step in as society’s mechanism fo r meeting i ts needs.

Now, there is a po int  in connection with  sor t of  an  a rea  between the  
four th  and  fif th catego ry th at  I  wa nt to comm ent on just a lit tle  bit,  
and  I hope  th at  my rem arks may res ult  in the  develop ment of  some 
rep ort lan guage  that, would go wi th th is bill. We have  been ta lk ing 
some ast ronomical num bers —maybe not fo r Gov ernment in terms  of 
the  space prog ram —and I do not know  wh at the righ t numb er is, 
Air. Chairma n. Num bers , I rea lly  th ink,  come af te r we have measured 
the  needs, af te r we have deve loped  a program  to  meet those needs,  and 
then we pric e it. I  do not know that. $2 bil lion  a year is rig ht . I t may  
be th at  $6 b illion or  $10 bill ion will  come, nearer  b eing rig ht . I t  will 
tak e some time befo re we know wh at the  num bers  are,  bu t the v will 
be huge.

SHARING COSTS AND MANAGEMENT

Now. in those cases where hug e Government  fun ds are  invo lved , 
I  would like  to sug ges t the  repo rt  lan guage , and I  have not brou gh t
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the language to submit, I just simply want to communicate the concept 
at the moment, tha t you encourage the Administrator to make use of 
the technique of part ial industry  money and industry management to 
the extent th at it is available. When only Government funds and only 
Government management are involved, there is missing a disciplinary 
mechanism that  will trigger cutoff when the project no longer holds 
promise.

Now, this is not to criticize any individual or any agency of Govern
ment, it is just the nature  of the thing. You set up a project and people 
become involved in it , they want to stay with it even beyond the poin t 
tha t it may no longer hold any promise. But if the Adm inistra tor will 
induce private industry  to put up some money and to provide the 
management wherever these s ituations present themselves, there will 
be an added discipline tha t will allow the redirection of those resources 
when it becomes perfectly apparent to good management tha t this 
does not hold the promise we thought it had and we ought to really 
redirect these resources to do something else that does hold promise. 
So I  think  this is a little mechanism that, as you set up ERDA, you 
ought to encourage the Admin istrator  to make use of that  technique 
when it seems in the interest to do so.

CON STR AINTS ON IND USTRY PARTICI PATIO N

Chairman Holifield. I f I understand what you have said, and I go 
along with you on the five categories, I think  you have stated them 
rather well. But now you are beginning to talk in the gray area. As I  
understand what you have said, the problem is in those areas where 
there is no profit motive, or incentive, or capability of pr ivate industry  
to partic ipate  in a program. If  a  program is sta rted by the Govern
ment, as we have started programs and as we are continuing pro
grams—in the diffusion p lant program we have invited industry to 
come in, and very frankly, industry is loath, for  its own reasons, and I  
am not being critical, to come into that par ticular thing.

You and I know there are areas where the amount of the research 
and development is so much and the time is so g reat that  you really, 
in justice to your stockholders, cannot predicate these large  sums of 
money. You can predicate tha t which you are doing through the 
Electric Insti tute—and I want to commend you. I was surprised 
when Dr. Sta rr mentioned the sums that  the indust ry plans to gen
erate. And I would say this, tha t when and if the industry  does 
generate tha t plant  to the extent that  it does, then there will be no 
incentive on the par t of  Congress—let us put it t hat  way—to dip into 
tha t field. These projects tha t we have started have not been done 
because of some inordinate incentive on our pa rt for power or for 
grandeur or for fame, to sta rt programs just  to be star ting  them. 
We have started them because we felt tha t they were necessary, and 
no one else could do it or would do it.

Now, in the original  building of the diffusion plant, in the w’hole 
space program, we could not expect pr ivate  industry to do tha t. Yet 
private industry participated on a contractual basis and got the bene
fit of  the know-how and the technology that was involved in that.

Now, let us get to your gray area between categories 4 and 5.
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Mr. H arris. Mr. Ch airma n, wh at I  re ally am say ing  is this, that  the 
stance of  Government  in th is  prog ram ough t to be th at  ins tead of 
ru sh ing to do as much  as poss ible in catego ry 5, th at  an effort be 
made to harne ss pr iva te man agement and some pr ivate fun ds  in cate
gor y 4. Wh ene ver  a situa tio n give s an option between 4 and  5, and 
you can ge t somebody to pu t the money and the  manag ement  in it. 
the  Adm in ist ra to r ought to  be encouraged to go th at  way. Now, that 
is all  I  am ta lk ing about .

DELAY IN  LMFBR

Ch airma n H olifield. I certa inl y would agre e with th at , if  th at  is 
wh at you are  t alking  about. How ever, I want to point out to you that  
the re is some delay involved in that . I po int  out th at  it took  2 years 
to get  the  ut ili ty  indu str y to pa rti cipa te  in the LM FB R.  Now, "theo
ret ica lly , the Government  could have sta rte d on th at  iy 2 o r  2 years 
sooner by itse lf. But  we waited  fo r th is to hap pen . I do not  have  to 
go throu gh  the  deta ils,  because you know th em. You pa rti cipa ted in it 
and you helped. You know how long it took  to get $25 m illion a yea r 
contr ibu tio n from 260-some-odd en titi es in the pr ivate indu str y 
sector .

Now, T am not minim izing it, because it is pro bab ly the  biggest 
coo perativ e e ffort that any g roup  in  A merica  ever wen t in to with thei r 
Government , and I am pro ud  of  it and I am appre cia tive of  it. But  
I po int  out  to  you th at  the re has been dela y on thi s pa rt icul ar  t hin g, 
and  we are  not even sure  yet  ju st  exa ctly  how the  man agemen t is 
going to  work  out. Th is is an exp erim ent . I t  is  an exp eriment which  
is f raug ht  w ith  m any difficulties. So you and  I  can ta lk  across the t ab k  
rea lly , because we have  both been in the  game a long time .

Mr. H arris. I sha re the  fee ling th at  you have expressed abou t the 
specific inst ance, and  all I say  in response  to th at  is you have to 
weigh the  delay and  the  cumbersom eness  of  the  mechanism  aga inst  
wh at good it  does. I f  it  does not do enough good, the n I  th ink you 
have to abandon the  emphasis I  am ta lk ing about .

Ch airma n H olifield. Yes.
Mr. H arris. I n the  case of  th e breede r reactor. I  feel like  he re at the 

time the decisions were made, no t a gainst  to da y’s backgro und of ene rgy 
crisi s, because everybody has  a much high er  sense of urgency tod ay 
than  we had even 2 weeks ago. but again st the  b ack gro und of the time 
when the decision was made , it was a good decision  to get  as much of 
indu str y invo lved, because the  ul tim ate  use o f th at  tech nology  will be 
accelerated  because, with th ei r money  in it. these companies are  going 
to follow the  deve lopm ent of  th e tech nolo gy and  be rea dy many years 
sooner to  ad ap t it to t he ir  systems.

Ch airma n H olifield. W ell, I trus t and  hope  you are  rig ht . I prove  
my trus t and  hope  by going  ahead and  su pp or tin g it and  fighting  for  
it. as I  have for  the past  10 years. Is t ha t no t r ight?

Mr. ITarrts. Bu t your  poi nt is well taken.  My emphasis on pushing 
to catego ry 4 lea ds its elf  to  cumbersome arr angeme nts  a nd  some dela y 
in b rin ging  people to gether .

Ch air ma n H olifield. I t also l ends  i tse lf to  an  im poss ible fru st ra tio n 
unless it is pr et ty  clearly  understood,  as it is in the  LM FB R pro jec t, 
th at  if  pr ivate indu str y pulls  out. Governme nt is goi ng to  go on with 
it if the  Congress dete rmines  t ha t it shou ld go on with it.
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Mr. H arris. Mr. Ch air ma n, 1 do no t t hink  th at  we dif fer  at all in o ur 
th inking  about it.

Ch air ma n H olifield . I  do not th ink so. I  th in k your  five cate gories 
discussed,  and I th in k the  work th at  your  insti tu te  is doin g, as ch ar 
acterized  to us by Dr . St ar r,  deserve no th ing but pra ise . 1 jus t hope 
th at  t he  tre mendo us sum th at  he men tioned as being in your program , 
1 ju st hope tha t it  material izes, and  to  th e exte nt it does ma ter iali ze,  as 
fa r as 1 have an ything  to do wi th it, we w ill not encroach upon those  
fields where you feel th at  ind us try  has  a just ifiable  pro gra m.

Mr. H arris. 1 m igh t a lso observe in clos ing------
Ch air ma n H olifield . An d we migh t even sta nd  in the  wings when  

you get  in trouble and help  you in the  fu tu re  as we have  in the  past.
Mr. H arris. Th ere  are  going to be man y instances when I th ink 

ERDA an d E P R I are  going  to work  together .
Ch air ma n H olifield . I hope  so.
Mr.  H arris. I th in k we are g oing to g ene rate m any ideas t ha t E RDA 

will  use, and maybe we won't  be involved in the  discussion of the  
pla ns,  bu t we will  have  an op po rtu ni ty  to wor k tog eth er,  I th ink to 
the  good of society.

Mr. Ch air ma n, I would like  to note also th at  my paper notes the 
end orsement  and  su pp or t of the  concept of the  Nuclear En ergy  Com 
mission. I need no t e lab ora te on that . Coming from  a company which 
has  seven nucle ar un its  in var iou s stag es of opera tion, con struct ion , 
an d design, I  share the  v iews th at  I know I  have  read as expressed by 
you on o the r occasions , that  we need to  ge t th e r egulato ry  process  sep a
rat ed  from the  a rgu me nt as to whether or  no t the  care  in  reg ula tion is 
comprom ised by the  int ere st in promot ion.  I do not th ink it is goi ng 
to change  the subs tanc e of anyth ing, bu t I th in k the  cosmetic  value  
is w orth the  exercise.

[Mr . H ar ri s’ pre pa red sta tem ent  f ollows:]

P repared Statem ent  of Shearon H arris, Cha ir m an , R ese arc h Divi sio n E xec
utive  Com mi ttee , E dison E lectric I ns titu te

My name is Shearon Harris . I am chai rman and pres iden t of Carolina Power 
& Light Co., and chai rman of the Research Division Executive Committee of 
the Edison Electr ic Ins titu te. The Edison Elect ric Insti tut e is the principal na
tional associa tion of the  investor-owned electr ic util ity  industry.  Its  194 member 
companies serve abou t 78 percent of the electr ic power customers in our Nation. 
The ins titute  apprecia tes this  opportuni ty to prese nt to this  committee its views 
on Federal organization  for energy research and development.

Before commenting specifically on the proposals  contemplated in H.R. 11510, I 
would like to make a general stateme nt rega rdin g the  respective roles of Gov
ernm ent and indust ry in energy research and development. We believe that  these 
roles will best be dete rmined  if they res t upon ce rtain basic concepts.

We believe first of all that  the tradit ion al role of equipm ent man ufacturers  in 
resea rch and development rela ting  to the generation , transmission and dis trib u
tion of elect ricity should be preserved and utilized whenever this approach will 
serve the  need. The legitimate  and compelling incent ives of anticipa ted patent  
rights  and profits from man ufacturers  and sale may be expected to be produc
tive in the f utu re as they have  in the pas t.

A second category of research and development would involve join t under
takings  by man ufacturers  and the electr ic uti lity  industry and would fill the need 
in situations where the incentives are  inadequate to perm it man ufacturers  to un
der take alone a  given research and development effort.

A thi rd area of research  and development involves work which can be under
take n independently  by the electr ic util ity industry itself . There are occasions 
when incentives are lacking for manufac turers, but the R. & D. work in question
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is of g rea t intere st to electric util ities and can willingly  be under taken by them.
There  will also be circumstances  when research  and development  can most 

appropr iately be undertak en as a join t effort of indust ry and  Government. This 
will be the  case when economic incentives by themselves are  not adequ ate to 
stim ulat e a wholly priv ate effort. Government funding will be required , but the 
industry can contribu te financially and from its accumulated mana geria l 
expertise.

Finally, there is a fifth category  of resea rch and development which can only 
be undertaken by Government itself, and where none of the first four  arra nge 
ments I have mentioned will suffice. This will most often be the case with regard  
to basic, long-term undertakings which hold litt le promise for early  retu rn on 
priv ate investment.

The Edison Elec tric Ins titute  believes that  the Nat ion’s energy research and 
development needs will best be served if we proceed with  recognition of these 
five basic categories.  For  its par t, the electr ic uti lity  industry has alrea dy orga
nized itself, through the estab lishm ent of the Elec tric Power  Research Ins titu te 
(E PR I) , to estab lish prio rities and to move forward in the undertak ing of 
needed R. & D. programs. The existence  of EPR I will permit us to pursue R. & 1). 
program s on our own, as well a s to cooperate  with manufacturer s and with Gov
ernment. And I should note that  the efforts our industry is making through EPRI 
are in addit ion to the very substan tial  contr ibution being made in the national 
effort to develop the liquid metal fas ter  breeder reactor .

We believe th at  H.R. 11510, if properly adm inistered  af te r enactment, would 
be compatible with  the concepts which I have just  se t forth.  The Nation’s energy 
needs are such th at  reorganiza tion of the Federal  Government for bet ter co
ordination  and pursu it of its energy research  and  development goals is badly 
needed. I need not deta il for this committee the prol iferation and overlapping 
of energy responsibili ties which characterize  the Federal  structure  at  the pres
ent time. The estab lishm ent of the Energy Research and Development Adminis
tra tion as contemplated in the bill before you would cons titute a significant 
step forw ard in the reduct ion of that  proliferation  and confusion.

We par ticu lar ly welcome those provisions of the  bill which would include 
among the  functions of ERDA the corre lation of its  own resea rch and develop
ment programs with  othe r public and private activ ities , and the suppo rt of co
opera tive R. & D. projects involving othe r public and priv ate bodies. We believe 
that  these provisions are  fully consisten t with  the  basic concepts which I de
scribed earlie r.

We also supp ort the establ ishment of the Nuclear Energy Commission to per
form the licensing and related regu latory functions  of the exist ing Atomic 
Energy Commission. We believe that  the detachment of these funct ions from 
the promotional aspects  of nuclear power development  is sal uta ry and will in
crease public confidence in the reliabili ty and safe ty of nuclear power.

At the same time, however, we would hope that  a new NEC would work to 
expedite the  licensing process, consis tent with the  President's recent appeal 
for a reduction from 10 to 6 years in the  time requ ired to get a nuclear power
plant into operation . This  goal can only be reached if the NEC ins ists vigorously 
upon expedited procedures in all phases of the licensing  sequence, including the 
procedures before atomic safe ty and licensing boards. And the Congress, as part 
of its oversight responsibilities, must cont inually urge upon the NEC the need 
to streamline and expedite  its  procedures.

Another point that  needs to be made with rega rd to the future  activities of 
the  NEC is that  the an tit rust review, which is now a pa rt of the licensing proc
ess, must not be allowed to delay the opera tion of needed nuclear powerplants. 
We do not object to the  an tit rust review in principle.  But  we do believe tha t 
the  licensing process should be administe red in such a way as to perm it the 
issuance of operating  licenses prio r to the completion of the an tit ru st review 
when th at  review would otherwise delay p lan t operation.

In summary , the Edison Elect ric Insti tute supports H.R. 11510. in the expec
tati on th at  its provisions will advance energy resea rch and development in 
cooj>eration with  indust ry and othe r non-Federal  entiti es, and that  the licens
ing process for nuc lear  power reac tors  will be expedited.

Chairman II oliitew. We long ago did the best that we could to 
isolate into independent functions, as you know, the regulatory and 
licensing process. As we made it  statuto ry, we gave it independence.
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Bu t it was sti ll under the um bre lla  a nd  there for e, it was c ontam ina ted  
in the  eyes of  people. Bu t I say th is : Even now th at  we have cured 
th at , the  same people  th at  crit iciz e th at  will  con tinu e to cri tic ize  the  
work of th is Congress.

Mr. H arris. Mr. Chairma n, I am going  to  defend thei r righ t t o con
tin ue  cri tic izing  and  I hope  we are  going to overwhelm them with 
merit of inform ation .

Ch air ma n H olifield. I  am with you on that .
Are the re any  ques tions ?
Mr. H orton. N o questions,  M r. Chairma n.
Ch air ma n H olifield. Th ank you very  much , sir , fo r your  always  

wil ling response to my inv ita tions  to ap pe ar  and give  us the  benef it 
of your  advice . I conside r you one of the grea t leaders of the elec tric  
ut ili ty  industry. Ce rta inly your company, under your leadersh ip and  
guidan ce,  has achieved an enviable place  in the  nuclear generat ion  of 
electri city .

Mr. H arris. T ha nk  you,  Mr. Ch airma n. We hope  to gen era te more 
th an  50 percen t of our kil ow att  hours  from nucle ar fue l in the very  
early  1980s. T o th at  extent, we are tryi ng  to  c ontrib ute  our  p ar t to re 
lievin g the pressures on Middle E as t oil.

Ch airma n H olifield. T ha t is a good objective.
Th an k you  very much.
Now, Mr. Ramey.

STAT EMENT OF JAM ES T. RAM EY, FOR MER  COMMISSIONER, 
ATOMIC ENERGY  COMMISSION

Mr. Ramey. Mr. Chairma n, I  have subm itte d a b rie f outl ine  of  w ha t 
I  am goi ng to say. I guess  I am ha ving  th e las t word here . I  have sat  
throug h all of  your heari ngs on H.R.  11510 and have a few points 
th at  ha ve no t been tak en up,  that  I  t ho ug ht  I  m ight  ment ion  fo r your 
benefit.

Of course, you a re f am ili ar  wi th my b ackgrou nd-----
Ch air ma n H olifield. I will  ask the  staf f to tak e recogn ition of the  

points th at  the  witness makes fo r fur th er  consul tati on.
Mr. Ramey [co nti nu ing ]. Hav ing worked with you fo r many years. 

For  the benef it of the  othe r gen tlem en whom I have met  bu t hav e not 
worked with so much, I have been in ene rgy  bus iness now ab out  30-odd 
yea rs, havin g sta rte d out with TV A and the n as Reg ional Coun sel fo r 
the Atomic  En ergy  Comm ission  fo r about 9 yea rs, the n Sta ff Di rec tor  
fo r the  Jo in t Com mitt ee on Ato mic  En ergy  fo r 6 o r 7 years, then  as 
AE C Com miss ione r un til  la st J uly  fo r ab out  11 years.

I have worked, in othe r words, in a policy and  dec isionma king  
cap aci ty as well as a law yer  on leg islation, inc lud ing  the  or igina l 
Ato mic  En ergy  Act.  I would say th at  th is bill , which is a refinement 
of  an ea rli er  bill,  is a ra th er  good piece  o f leg isla tion, pa rt icul ar ly  in 
the  context  of  the  relatively rapi d refin ement th at  you made in the  
las t few weeks or  month,  rec ogn izin g th at  you had spe nt a good deal 
of  time on  the  concepts in the ea rli er  legisla tion .

PARITY OF RESEARCH

I  mentioned  th at  I had sat in the hear ings  t hat  you have had. One 
po int I  would  stress, t ha t has come u p a numb er of  times, is w hethe r the  

25-108  0 — 74------20
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AE C and  the nuc lea r com munity  recognize th at  th is new agency, 
ER DA , is going  to be a new agency and is going to pu t non nuc lear 
researc h on the  same pa r as nucle ar research . I th ink th is is very well 
recognized in t he  A EC , in the  nu cle ar com mun ity, and  in the  scientific  
com munity  gen era lly.  I t is no t only  recognized, bu t I  th in k it  is 
thou gh t to be desi rable. Everyone  real izes  th at  the re will have to 
be some ca tch ing  up  by some of the  o the r n onnuclear areas of  research 
which have no t had the concen trat ed att en tio n th at  nucle ar has  had 
by reason of his tor ica l ci rcum stan ce, the  in ter es t of  the  co un try  follow
ing  Wo rld  W ar  I I,  the  Jo in t Commit tee intere st,  and so on.

One oth er po int th at  imp ressed me was th at  at  t he tim e when  H.R. 
9090 was involved , the re was some concern th at  ER DA did  no t have 
adequa te plan ning  au thor ity , th at  it  would not be in a pos ition to 
assess the  needs fo r research  and developmen t adequa tely , and  th at  
it  would be overshadowed by the  De partm ent of  En ergy  and Na tur al 
Resources. I th ink these hearings hav e brou gh t out  pr et ty  well th at  
ER DA will  hav e qui te adequa te plan ning  au thor ity  and assessment 
au tho rity,  and  th at  it  can work out its  rel ationships  w ith  t he  D ep ar t
ment of  the  In te rior  or with DENR if i t get s establi shed .

AEC MERIT SYSTEM

There  are  s everal areas th at  I  believe fu rthe r emphasis could  prob
ably  be g iven , ei ther  in the  b ill  o r pe rhap s more ap prop ria te ly , in the  
legi sla tive  his tor y and rep ort . One of  them is th at  in es tab lishin g 
ER DA , it is recognized th at  t he  car eer  me rit  system th at  the  Atomic  
En erg y Comm ission has  e stablis hed  will  apply  to all of the  personnel 
employed in the  E RDA or gan iza tion. I th in k it is no t wel l und ers tood 
or  t alk ed  abo ut th at  one of the secre ts of  t he AE C success in R. & D. 
has  been th at  it  is e ssen tial ly a non politi cal  agency. The five Comm is
sione rs are  appo int ed  by the  Pr es iden t and confirmed by the  Senate, 
bu t ev ery thing  else in the  AE C is op erat ing under a me rit  system in 
which there  are  and  have been, rea lly , no political  con sidera tion s 
involved.

Simi lar ly,  unde r the  AE C contr ac t system  of opera tions for its  
lab ora tor ies , there are  no political  con sidera tion s involved. So you 
hav e a ra th er  uniq ue organiz ation  op erat ing in th is field of research  
and develop men t, and  it  is, I believe , very im po rta nt  th at  th is  con
tinu e. I believe Dr . Ray in he r sta tem ent  ind ica ted  th at  the  admi n
ist ra tio n did  int end th at  under the lan guage  of the  bill  th at  car ries  
forw ard section 161 (d)  of t he Ato mic  En er gy  Ac t app ly ing to  ERD A,  
the AE C me rit  system will be app lied. Bu t I believe fu rthe r th at  the 
committ ee migh t ap prop ria te ly  show at leas t the  congressional intent , 
if  not in the language  o f the  act,  t hat  t hi s merit system be continued.

Ch air ma n H olifield. I th ink we are  in agreem ent  on the  pr inc iple 
th at  is involved here.

We  are  face d by a need to go to the  floor. Would you like  to pro
ceed f ur th er ? I f  you do, M r. Ho rto n and I will go and  make th is roll-  
cail and  come back.

Mr. Ramey. W ell,  t hat  is up to  you , Mr.  Chairma n.
Mr. H orton. W ere  you finished wi th your  sta tem ent?
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Mr. Ramey. No, I  have just a couple of other points.
Mr. H orton. Why not h it those two points? We can wait until the 

next bell rings.
Mr. Ramey. I can do it in about 5 minutes.
Mr. Horton. We do not really have tha t long. We have about 3 

minutes.
Go ahead.

GENE RAL MA NAGEME NT OF ERDA

Mr. Ramey. The second point I wanted to make is tha t the bill is 
not clear perhaps on the role of what one might call general manage
ment in the administ ration of the ERD2V functions. In the previous 
bill— -

Chairman Holifield. I  am sorry. We do not have the time. I f you 
will just wait here, I will come back. This is an important vote.

[Recess.]
Chairman Holifield. The committee will resume its sitting.
Mr. Ramey, you were speaking about the AEC merit system and 

the-----
Mr. R amey. The role of general management, how that is handled.
Chairman Holifield. Yes. Did you have any language to suggest, 

and if you do, give us an idea where you think  it ought to go.
Mr. Ramey. Yes, sir. Well, I have a suggestion. I do not have precise 

language.
Chairman H olifield. Give us the idea.

ASSOCIATE ADM INISTRATOR?

Mr. Ramey. The idea is that under your bill, you have set up an 
Administrator, a Deputy Adminis trator, and then these five Assist
ant Administrators, who are appointed bv the President on the advice 
and consent of the Senate, which makes them sort of politically ap
pointed assistants. Back on H.R. 9090 last summer, you, Mr. Holifield, 
raised some questions about the role of the AEC general manager, and 
at that  point, the Bureau of the Budget people, the OMB people, sug
gested tha t they would have an Associate Administra tor under the 
Deputy Administrator  who would serve in the role of providing  the 
general management. And they said they would like at your request 
to think about it some more.

Now, as I  gather, they have dropped this, although I do not know 
that  this has been discussed very much.

Chairman Holifield. As far  as I know, it has not been discussed.
Mr. Ramey. My suggestion would be that  the Administrator be given 

the option, the alternative, of  appointing an Associate Administ rator 
at the same level as the Assistant Administrato r, as a level IV job, 
and tha t it be authorized in the section tha t authorizes these seven 
additional positions, section 102(e).

Mr. Horton. What page is tha t on?
Mr. Ramey. I think it is on page 4 at the bottom. That has seven 

additional officers at level V. If  you could provide that  one of these, 
perhaps, might be at level IV, or perhaps to add a position at level IV, 
that  would give the Admin istrator  the option of utilizing  a person as 
an Associate Adminis trator.
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Mr. Horton. Let me ask you in that connection-----
Mr. Ramf.y. Yes, sir.
Mr. Horton. H ow would tha t be different from the Deputy Administrato r? Would not the Deputy Administrator  be able to do that?
Mr. Ramey. It is possible, and that  is why I thought it ought to be an option for the Administrator to do it. The problem with the Deputy is tha t he may be occupied on other things. The Admin istrator  undoubtedly will be looking outward, dealing with Congress and other agencies a great deal of the time. The Deputy will be the Administra tor ’s alter ego, I believe, and he will be looking outward and inward and working on the inward side.
Chairman Holifield. What  you a re ta lking  about, as I  understand it, is that the AEC now has a general manager.
Mr. Ramey. Yes, sir.
Chairman Holifield. And we did discuss this. I remember, and somehow or other, this dropped in a crack. Now, the  question in my mind is how the Associate Administrato r would fit, into the chart  here. Below the Administrator and Deputy Administrator  we have six staff positions designated at level V—legal, finance, administration, external affairs, civil rights, planning and analysis, and five operating administrations at level IV.
Mr. Horton. John, can you look at this a minute ?
I would think that the language of the bill is sufficiently broad so that  the Administrator could, if he so desires, use one of these executive level V’s. We have not tied  them down, as I understand it.Mr. Ramey. Yes sir, that is right , but-----
Mr. Horton. So he could use one of those and designate him to be a general manager.
Mr. Ramf.y. Yes sir, tha t is possible. I think the one problem with tha t would be that  the Assistant Adminis trators are a t level IV and the general manager will, pa rticularly on administrative matters, be 

telling them what to do on some of these things. And we have these peculiar situations in Government where people are at different levels, but I think if they were at the same level, it would not be a problem.
Mr. Horton. Could we go off the record just a minute, Mr. Chairman ?
Chairman H olifield. Sure.
[Off the record discussion.]
Chairman Holifield. Back on the record. We will discuss this point in executive session.

ERDA CONTRACT AU TH OR ITY

Mr. Ramey. I  just had two or three short points to make with respect to the contract author ity of ERDA. These have been mentioned ear
lier to a certain extent in your hearings, and I think they are of some importance. One of them is that there will be a tendency, and this is something that  does not go to the draf ting  of the bill, but to the way it is administered and the committee intent. One of them is that with this additional funding for R. & D., and particula rly in the new fields, there will be a great tendency to try to get ERDA-----
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Chairman Holifield. I  hope the staff is t aking notes on the points 
that  he is making, because this transcript will not be available to us 
at markup time tomorrow.

Mr. Ramey. With the additional funding for R. & D. and part icu
larly the interest in these more exotic fields, there  will be a tendency 
to t ry to make ERDA a kind of contract brokerage outfit sponsoring 
a lot of small-scale kinds of projects. I think  some committee intent— 
and Dave Freeman mentioned this, I believe—committee intent tha t 
these advanced R. & D. projects should be funded to the full extent 
that  they merit, and that  ERDA  will follow them and ERDA  will 
have an interest in them, that  it will not be just parceling out money, 
but that  they will be real programs looking to ultimate development 
if they show promise.

Chairman Holifield. In other words, you are afra id that it may 
become just a grant operation?

Mr. Ramey. Yes, sir.
Chairman H olifield. For any kind of concept that may come along.
Mr. Ramey. Tha t is right,  and this will be the tendency.
Chairman Holifield. And you are think ing further tha t if  in these 

new and advanced fields there are areas that they need to explore, they 
should justify it  by doing it themselves.

Mr. R amey. And through various contracts, but that  they have got 
to have such staff depth to do it right and rather than just parceling 
out and not really running th at kind of a program.

contract performance

The second point goes to the other end of matters. Tha t is where you 
have engineering development, and particular ly in the nonnuclear 
areas, that  ERDA contract with organizations and installations of 
such size and having such engineering depth, again, that  they can do 
the job right. There will be a tendency in this area also, with additional 
funding, tha t a number of people with projects will come in and want 
to sponsor small-scale projects. The success that  AEC has had has been 
in being able, through their larger installations, to have sufficient en
gineering depth, scientific talent, and funding tha t they can really 
push a project together all the way up from laboratory experiment to 
pilot plants, to prototypes, to demonstration plants. Tha t has to be 
done in the fossil areas. T hat has to be done in all of these nonnuclear 
areas, this same type of process, which is expensive, which requires 
additional personnel, but it is the way tha t experience has shown is the 
best way that you can develop new technology.

MULTIYEAR FUNDING

Lastly, I would just mention a problem th at you might  want to look 
at in the future a lit tle b it, the problem of multiyear funding.

Mr. Horton. We have talked about that  a little bit, as you know. 
We talked about that this morning.

Mr. Ramey. That is right. And I think it is important th at means be 
developed legislatively and administratively  for multiyear funding in 
the R. & D. area. I thought your comments, Mr. Horton,  were ex
tremely wise in that regard.
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DES ALT ING  R. & D.

The second po int  I would make , once  E RDA g ets  es tab lish ed,  th ere  
may  be oth er areas of R. & D. th at  prob ably ought to  be tr an sfer re d to 
ER DA as t he  p rim e R. & D. agency in the  Government . O ne are a t ha t 
I have been very  interested in, fo r example, is the area of desalting  of  
sea water. There  is a po ten tia l hookup  between nuc lea r power and 
desalting,  which is a very  a ttr ac tiv e are a in the  energy field. The AE C 
has  coopera ted with the  Office o f Sa line W ater  in th is area. Unf or tu 
nately , the Office o f Sal ine  W ater  has  been cu t back  conside rably by 
the  OMB and  others,  and  pa rti cu la rly  in the  di sti lla tio n area, which 
would be involved with the  l arg e n uclea r p lan ts. The y are  going  ahead  with a proce ss ca lled reverse osmosis.

I t migh t very well be in fu tu re  yea rs th at  Congress will  get  in te r
ested, and  the  a dm inist rat ion  will  get  inte res ted , in  th e need fo r w ate r 
and , perha ps we will find th at  wa ter  is ju st  ab out  as im po rta nt  as en
erg y, and th at  th is area of rese arch and develop ment migh t be ap pr opr iatel y tra ns fe rred  to ER DA to pro vid e the  fund ing  and  the  tec h
nica l a dm inist ra tiv e tal en t fo r p ushin g t hat  field of endeavor .

Th anks  very m uch.
Mr. H orton. In  connectio n wi th th is las t po int th at  you made, we 

should be cog nizant  of the  fact  th at  in tim e the re may  be ad dit ion al  
sub stantive pro gra ms  th at  should  be tra ns fe rred  over,  and I  see no reason why th at  cannot  be done in th e fu tur e.

Ch airma n H olifield. I  want to th an k you, Jim , fo r your  help.
At th is time, we w ill go int o executive session for a few minutes .
You may  remain.  There  are  some questions I  wa nt to  ask you in reg ard to  pa st exper iences you hav e ha d.
The hear ing is adjourned .
[Wher eup on, at 4 :55 p.m ., th e hearin gs  were a djo urned and the  subcommitt ee proceede d into  executive session.]
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Honorab le Chet H b li fi e ld
Chairman
L eg is la ti on  and  M il it a ry  Ope ra tio ns  Subcommit tee 
Committee on Government Ope ra tio ns  
Rayburn House O ff ic e B ui ld in g,  Room B-373 
Washin gton, D. C.

Dear Mr. Chairman:

Thank you fo r your l e t t e r  o f November 21 , 1973, ad vi si ng  me of 
th e he ar in gs  on H. R. 11510, and  in v it in g  me to  ap pe ar  as  a w itn es s 
or sup ply  a stat em en t or o th er  m ate ri a l fo r  th e  Committee’ s co nsi der a
ti o n .

Althou gh i t  w il l no t he  poss ib le  fo r  me to  ap pear as  a w itn es s 
due to  my curr en t commitments , I  do wis h to  s ta te  th a t I  thor ou gh ly  
ag ree w ith  th e  pu rposes  o f H. R. 11510 and  would  hope  th a t th e  cong ress  
and th e  ex ec ut iv e bran ch  w il l get on with  th e  busi nes s o f ene rgy  
re se ar ch  and deve lopm ent as  a p r io r it y  m att er,  p a r ti c u la r ly  in  th e  
in te re s ts  o f ou r n a ti o n a l de fense and  n a ti o n a l se cu ri ty .

I  note , Mr. Chai rman, th a t  me ntion  i s  made o f " a l l  energ y so urce s"  
in  se ction  2 o f th e  b i l l .  I t  would  ap pe ar  th a t th e  Naval Petro leum 
Re ser ves  co uld be  in te rp re te d  as  coming w it h in  th e  meaning of th a t 
se cti on  as  av a il ab le  energ y so ur ce s.  In  th a t  re gar d  I  would  re sp ec t
fu ll y  c a l l  to  your a tt e n ti o n  th e  pro v is io ns o f Chap ter  6Ul of T it le  
10 , Un ited S ta te s Code and Rule XI o f th e  House Ru les  r e la ti v e  to  
overs ig ht re sp o n s ib il it ie s  and ju r is d ic ti o n  o f th is  Committee in  Naval 
Pe tro leu m Re serves m att ers . P a r ti c u la r ly , we ar e charg ed  w ith  in su ri ng  
th a t th e  Re serves ar e  to  be maint aine d fo r  us e on ly  in  th e  na ti o n a l 
de fens e.

While I  re co gn ize th a t an Energy Re searc h and Development Adm inis
tr a t io n , as  en vi sion ed  by  H. R. 1151 0, would go a lon g way tow ard  a rr iv in g  
a t a r e a l i s t i c  so lu ti on  to  th e  se ri ous energ y problems th a t  fa ce  th is



nation in the years ahead, at the same time I would trust that the 
legislation would in no way be in conflict with the jurisdiction 
of this Committee over the Naval Petroleum Reserves.

With best regards, I am

Sincerely, ,

TT Edw. Hebert 
Chairman



305

U.S. House of Representatives,
Committee on P ost Office and Civil Service,

Washington, D. C., August 1,1973.
Hon. Chet Holifield,
Chairman, Committee on Government Operations,
House o f Representatives, W ashington, D.C.

Dear Mr. Chairman : By letter dated  Ju ly 16,1973, you requested my comments 
on H.R. 9090, which proposes to c reate  a new Department of Energy and  Natural 
Resources and a new Energy Research and Development Administ ration.

The proposed legislat ion, if enacted  into law, would not have a significant 
effect upon the juri sdictio n or duties of the  Committee on Post  Office and  Civil 
Service. Therefore, my comments will be confined to techn ical aspects of the 
legislation.

H.R. 9090, proposes to abolish the Departm ent of the Int erior and tra nsfer  
the funct ions of t ha t Departmen t, as well as cer tain  funct ions of other agencies, 
to the newly crea ted Department of Energy and Na tural Resources. In the proc
ess, a number of exist ing executive schedule positions would be abolished, such 
as the Secretary  of the Inte rior , Under  Secreta ry of the Interio r, Assistant  Sec
retaries of th e Int eri or (6) , and the Solicitor of the Department of the  Interio r, 
to name a few.

Since the  above positions are  included with in the  executive schedule conta ined 
in chapter  53 of tit le 5, United States Code, H.R. 9090, should be amended  by 
adding provisions which specifically would remove such positions and all other 
simi larly  affected positions from the execut ive schedule. I would suggest language 
along the  following lines :

“Titl e 5, United Sta tes Code, is amended  as fo llows:
(1) Clause (6) of section 5312 is repealed.
(2) Clause (7) of section 5314 is repealed.
(3) Clauses  (18) and (42) of section 5315 are repealed.” .

Similar amendments  would be required to remove the  other affected positions 
from th e executive schedule.

Title II of the bill, which establishes the  Departm ent of Energy and Na tural 
Resources, provides that  such Department will have a Secre tary, Deputy Sec
retary , two Under Secre taries , an Ass istant Secre tary, and a General Counsel 
who shall  be appointed by the  Pres iden t by and with the advice and consen t of 
the Senate. While the bill conta ins specific language rela ting  to the compensation 
of such officials, it  i s not clea r whether such positions are  intend ed to be placed 
with in the execut ive schedule of titl e 5. For  example, section 201(a) relatin g to 
the Secretary  provides as follows :

“* * * The Secretary  shall receive compensation at  the ra te  now or here
af ter  prescribed for officers and positions a t level I o f the  Executive Schedule 
(5U.S.C .5312). * * •”

The above-quoted language would not have  the  effect of placing the  position 
of the Secretary  under level I of the execut ive schedule. Rather , the bill would 
have to include a provision which specifically would place that  position unde r 
section 5312 of tit le 5. For  example—

“Clause (6) of section 5312 of tit le 5, United Sta tes Code, is amended by 
striking out the words ‘Secretary of the  In terio r’ and inserting ‘Secretary 
of Energy and Natu ral  Resources’ in lieu thereo f.’’.

Similar amendm ents would be required to bring the  other newly created exec
utive  positions under the  compensation provisions of sections 5312 through  5316 
of titl e 5.

It  is the view of this committee  that  only those  positions th at  are  subject to 
Preside ntia l appoin tment  and confirmation by the Senate should be placed w ithin  
the executive schedule of ti tle  5. The refore , we object to the provisions of section 
202(e) of the bill which apparen tly are  intended to place with in levels IV o r V 
of the executive schedule  25 officers who would be appointed by the Secreta ry 
of the Departm ent.

I trus t t he above comments will be helpful  to y our committee  and I apprecia te 
the opportunity to express my views on the proposed leg islation .

With  kind regards,
Sincerely yours,

Thaddeus J. Dul sk i, Cha irman.
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R E C E IV E D
The Honorable Chet Holifield
Chairman DEC 0 6 1973Committee on Government Operations
House of Representatives u n N puct  HOLIFIELDWashington, D. C. 20515 v

Dear Mr. Chairman:

By letter dated November 21, 1973, you requested my comments on H.R. 11510, which proposes to establish a new 
Energy Research and Development Administration and a Nuclear Energy Commission.

You point out that H.R. 11510 actually incorporates 
the provisions of Part B of H.R. 9090, on which X furnished my views by letter dated August 1, 1973. Since that bill (H.R. 9090) would not have a significant effect upon the 
jurisdiction or duties of the Post Office and Civil Service Committee, my comments thereon were limited to technical aspects of the legislation.

In reviewing the provisions of H.R. 11510, I note that several of the provisions contained therein are substantially similar to certain provisions in H.R. 9090 which I discussed in my letter of August 1. Therefore, the comments set forth in that letter would be equally applicable to the provisions of H.R. 11510.

Again, I appreciate the opportunity to express my views on the proposed legislation.

With kind regards,

Sincerely yours,

THADDEUS J. DULSK
Chairman
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N A T IO N A L  S C IE N C E  F O U N D A T IO N  
W A S H IN G T O N . D C . 2 0 5 5 0

O FFIC E  O F TH E  November 30, 1973
A SSIS TA N T D IR E C T O R  /

FOR RESEARCH A P PLIC A TIO N S

Honorable Chet Holifield 
Chairman, Government Operations 
House of Representatives 
Washington, D. C. 20515
Dear Mr. Chairman:
I appreciate the opportunity offered by your invitation to 
testify on the legislation proposing the establishment of 
an Energy Research and Development Administration. I am 
anxious to present my views to you, because of the importance 
of this legislation and the critical nature of the energy 
problems confronting us as a Nation. It is with sincere 
regret, therefore, that I must inform you that I will be 
unable to testify due to my attendance as U.S. Chairman at 
the second meeting of the US-USSR Joint Commission on 
Scientific and Technical Cooperation in Moscow later this 
month and a subsequent visit to Poland in early December 
for a joint review of cooperative research activities under
taken pursuant to an Agreement entered into last year by our 
two governments. Because of the long-term importance of 
these international agreements —  both to the general prog
ress of scientific research and to the furtherance of 
improved international relations —  I am obliged to honor 
the long-standing commitments which have been made for my 
attendance at these various formal meetings. I hope, 
however, that this letter can be made part of your record 
so that I may present the views of the Foundation on this 
significant subject.
Energy R&D policy objectives provide the driving force 
behind investment in energy R&D. The formulation of our 
present and future energy R&D program should be based on 
the following major policy objectives set forth by the 
President for "Project Independence":

1. Provision of the Nation with adequate energy at a 
minimum cost.
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2. Development of a national energy system having minimal impact on the environment.
3. Development of an energy system of high reliability and maximum security against natural disaster and acts of war or sabotage.
4. Achievement of a capability for energy self- sufficiency by the end of this decade.

In order to achieve these policy objectives, the Administration is recommending a major increase in our national energy research and development program to a level of expenditure of at least $10 billion cumulative over the next five-year period. In executing and administering such a program, it is vital to take into account the complexity of our national energy system, with its many components involved in the production, distribution, and use of energy. It is most important that proposed projects or areas in energy R&D be examined and evaluated from a total systems point of view. This can best be accomplished by the creation of a new independent agency, the Energy Research and Development Agency (ERDA) as proposed in H.R. 11510. Such an agency would provide the coherent direction necessary both for the formulation of effective policy in these complex areas, and for the development and implementation of the required major new technologies. I would expect that ERDA, in the performance of these functions, would, where indicated for best overall program execution, utilize the laboratory and research facilities of other Federal agencies, such as NASA and DOD, as well as those of private industry.
One principal mission of the National Science Foundation is to support basic research in all fields of science and to maintain the health of science in the United States, which includes insuring a strong cadre of manpower in science and engineering. Many of the fields of basic research contribute directly to the energy R&D which is now being discussed. Let me illustrate this important fact.
Any of the energy technologies proposed will benefit in both the short- and long-term from deeper understanding of the phenomena on which they are based. Coal gasification plants depend upon improvements in catalysis, organic chemistry, sulphur chemistry, chemical kinetics, thermodynamics, and materials. The success of fusion reactors will depend on behavior of plasmas under conditions not yet established
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in the laboratory. The impacts of various energy supply 
and utilization patterns on people, economics, and the 
environment are of the utmost importance, but we now lack 
the understanding needed to make sound predictions. High 
temperature gas turbines, attractive for coupling to 
gas-cooled reactors, depend on unknown behavior of 
materials subjected to mechanical and thermal stresses in heli
um atmosphere with parts per million of nitrogen, carbon 
monoxide, carbon dioxide, and water. Hydrogen proposed as 
the clean fuel might be produced economically by mimicking 
photosynthesis or by vastly accelerating thermochemical 
reactions which are now unpractically slow. Fluid dynamics 
and heat and mass transport must be further researched to 
improve the behavior of heat exchangers, building insulation, 
and cooling towers and their plumes. Biological effects of 
trace amounts of toxic substances and the movement and con
centration of these substances through the environment must 
be understood.
NSF expects to continue this basic research role, cooperating 
fully with the new ERDA in the discharge of its overall 
energy research and development responsibilities.

Proof-of-concept for new alternative sources of energy is 
strongly dependent on an effective linkage with basic 
research. The unique relationship of the NSF with the 
Nation's universities provides an exceptionally efficient 
means of bringing the best new ideas forward, designing the 
needed energy research, and establishing proof-of-concept 
tests of these ideas. These relationships have proven to 
be effective in providing options for future development.
This development would be carried out by ERDA.
Recognizing the need for energy research of this type, the 
Foundation has actively supported research on solar, geo
thermal and other advanced systems concepts for helping to 
meet national energy needs. Because our activities in 
these areas have a bearing on the relationship of the 
Foundation to ERDA, I believe a brief review at this point 
will help provide some background useful for your consider
ation.
The overall objective of the NSF research in solar energy 
is to establish the potential of solar energy as an 
alternative energy source at the earliest feasible time.



310

Although Federal support for research on terrestrial 
application of solar energy extends at least as far back 
as 1950, the first sizable Federal effort to investigate 
the practical uses of solar energy in meeting our domestic 
needs may be dated from FY 1971 when NSF obligated more 
than $1 million for solar energy support. Since that 
time the pace of events has increased rapidly with univer
sities, complemented by industries, national laboratories, 
and other institutions mobilized in a program aimed at 
proof-of-concept experiments. Details of this effort 
appear in a tabulation of NSF solar energy research grants 
in FY 1973 and FY 1974 to date, which I attach to this 
letter. Funding for solar energy research by the NSF has 
increased, through its Research Applied to National Needs 
(RANN) program, to an expected level of $13.2 million in 
FY 1974, and we expect further growth to occur next year.
Thus, NSF has played the key role in the national research 
efforts which are designed to lead to the domestic use of 
solar energy as soon as possible. Because of our active 
role in sponsoring research on terrestrial uses of solar 
energy, the Foundation is well on its way to carrying out 
a carefully-organized, fast-paced plan which is designed 
to bring solar heating and cooling systems for buildings 
through the proof-of-concept phase to the development, 
demonstration and commercial design stages in 1975. It 
is planned that ERDA will take over responsibility for the 
program in these stages. At the same time that NSF is 
moving to the initiation of system proof-of-concept 
experiments, we are also working to obtain improved 
efficiency and reduced cost of various technological com
ponents out of which such systems would be constructed.
In the area of geothermal energy, the Foundation maintains 
a smaller but incisive program to assess and prove the 
potential of geothermal energy as an energy resource. As 
you know, the only large scale geothermal power-generating 
complex in the U.S. is the Geysers field in northern 
California. But the Geysers complex utilizes dry steam, 
which is a rare phenomenon and is unlikely to become a 
major factor in the U.S. energy system. If we are to 
exploit geothermal energy, we must work with more prevalent 
types of geothermal resources, but unfortunately they are 
not as easy to convert to economic sources of energy. The
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most abundant of the potential sources of geothermal energy 
are hot brines and hot rock. While they have the advantage 
of being more abundant, they are also the hardest of the 
geothermal resources to utilize.
Much of the technology required to exploit these sources 
still needs to be developed, and the geothermal research 
program undertaken by the Foundation has focused on learning 
more about these types of resources and how best to exploit 
them. We are hopeful that we will be successful in these 
undertakings which could lead to large scale hot brine 
power plants being designed and constructed in this decade.
If efforts in rock-fracturing now underway are successful, 
power plants using hot rock resources could be on line by 
the next decade. In the pursuit of these practical objec
tives, we are not neglecting the potential impact of these 
new technologies and we are studying the legal, economic, 
and environmental aspects of such technological developments. 
It is planned that ERDA will take over responsibility for the 
geothermal program in the development, demonstration and 
commercial design stages.
In addition to its research support activities for solar 
and geothermal energy the Foundation is also active in 
other aspects of energy research. These include research to:

—  Analyze and synthesize alternative means of
meeting U.S. energy requirements while satisfying 
economic and environmental quality constraints.

—  Discover methods for more effectively managing 
and utilizing conventional energy resources and 
new or modified energy resources.

—  Improve methods to convert energy to a form 
which is practical for transmission and use.

—  Discover novel power transmission concepts 
to transport energy from current and new 
production sources to consumption sites, and 
apply computer methods to operate, plan, model, 
and optimize these systems.

We recognize and support the many persuasive reasons for 
establishing an Energy Research and Development Administra
tion that is capable of coordinating and funding research
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on all energy sources. At the same time we believe that it 
is important for NSF to continue to support research on 
advanced energy concepts in selected areas. This is essential 
to supplement the work of ERDA by assuring that all avenues 
of research to deal with our long-range energy problems are 
fully explored.

Research through proof-of-concept experiments is intended 
to provide the assurance we need to make prudent and wise 
choices. During these early stages it is essential that new 
ideas be encouraged and evaluated as a basis for selecting 
candidates for prototype development, large scale demonstra
tion, and commercialization. We believe that the Foundation 
is especially qualified to carry out the early stages of this 
type of work because it has no institutional mission to 
preserve, has extensive ties with the research community, 
and is experienced in managing large interdisciplinary 
undertakings.
When programs reach the developmental and demonstration 
stages we believe that they should be taken over by the 
appropriate mission agency or user groups such as private 
industry. In this regard, we believe it entirely appropriate 
that the proposed Energy Research and Development Administra
tion undertake the management of all energy R&D programs 
after proof-of-concept has been established. In cooperation 
with industry, ERDA could apply its resources to large scale 
implementation programs which have a high probability of 
success. Such an arrangement would have the added advantage 
of giving the Foundation the freedom to look at new ideas 
and concepts wherever they may be found and to explore 
some of them through the proof-of-concept stage if they 
contained promise in the research stages. The research 
work through the proof-of-concept stage supported by NSF 
would be funded mainly from its own appropriation. If 
it becomes desirable to have funds transferred to the 
Foundation from other agencies, the Foundation has 
authority to accept and use such funds from other agencies 
for such research.
To summarize, the National Science Foundation fully endorses 
the enactment of H.R. 11510 and the establishment of an 
Energy Research and Development Administration to achieve 
a more effective management of the energy-R&D functions of 
the Federal Government. We believe that NSF's role of
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research in selected energy areas is fully compatible with 
the ERDA concept and will serve to support and strengthen 
ERDA when it is created. The mandate of the Foundation 
gives it the flexibility to initiate and support energy 
research, and its continuing role therein would be in 
harmony with the broader purposes of H.R. 11510.
I thank you for the chance to express these views to you 
and to the Committee on Government Operations and stand 
ready to respond to any further questions you may have 
when I return to the United States.
The Office of Management and Budget has advised us that 
there is no objection to the submission of this report 
from the viewpoint of the Administration's program.

Sincerely yours

Enclosure
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NSF/RANN Solar Energy Grant: GI-39247 Amount: $5,000
Granted: 6/8 /73 rr-F n»to-
In s ti tu ti o n : ASHRAE n a t i o n '
Prin cipa l In ve st ig at or : Carl W. MacPhee -------------"
Projec t TitT el  Preparation and Pu bl icat ion of  an ASHRAE Guide 

Chapter on the App lic at ion o f Solar Energy fo r 
Heating and Cooling of  Bu ild ing s

7/1/73 
12 mos.

The subs tant ia l research program on the ap pl icat ion of  Solar Energy fo r Heating 
and Cooling o f Bu ildings supported by the Nationa l Science Foundation, RANN 
Dire ctorate has begun to generate new data not ge ne rally  av ai lable to prac tic ing 
engineers and mechanical cons tru ction  cont ractors.  This pr ojec t w il l support the 
co llec tion , analysis  and condensation o f th is  new ma ter ial  in to  a form most use
fu l to pr act ic in g mechanical engineers and bu ild er s.  The ma ter ial  produced w il l 
be publ ished as a chapter in  the ASHRAE Guide, wid ely  regarded as the "b ib le " of  
the a ir  co nd ition ing,  heating and mechanical ven ti la tion  indu st ry . Through th is  
process, the a v a il a b il it y  o f new research informat ion  w il l be exped ited to poten
t ia l users ou tside the research and development community.

NSF/RANN Solar  Energy Grant: GI-r39323 
Granted: 6/11 /73
In s ti tu ti o n : Unive rs ity  of  Flor ida 
Prin cipa l In vestigato r: E.A. Farber 
Projec t T it le : Formulation of  a Data Base fo r the 

An alys is, Evaluation and Se lec tion 
of  a Low Temperature So lar  Powered 
Ai r-Con di tio ning  System

Amount: $49,400
Eff .D ate: 7/1/ 73 
Du rat ion: 9 mos.

The development of  an economical and e ff ic ie n t means of cooling  bu ild ings  wi th 
so la r energy is  considered an important requirement fo r  the implementat ion of  
so la r energy as an a lte rn a tive  to fo s s il  energy sources fo r producing thermal 
comfort in  bu ild in gs . This pr oje ct  w il l provide an enginee ring  evalu ation of  
wate r cooled and a ir  cooled re fr ig e ra n t systems and re la te d machinery upon which 
recommendations can be made fo r the development o f an opera tiona l un it . I f  iound 
fe asib le , such a un it  w il l be considered fo r fa b ri ca tion  and in s ta lla ti o n  in  a 
so la r heated house now in  opera tion at  the Uni ve rs ity  o f F lo rida . The proposed 
work covers on ly the prel im inary eng inee ring  development phase.
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NSF/RANN Solar Energy Grant: GI-39117 
Granted: 5/21/73
In s ti tu ti o n : Unive rs ity  o f Maryland 
Pr incipa l In vestigato r: Redfie ld W. Allen 
Projec t T it le : Op tim iza tion Studies of  Sola r

Absorption  A ir  Conditioning 
Systems

Amount: $129,300 
Eff. Dat e:8/15/73 
Du ration: 18 mos.

The ob ject ive of th is  pr oje ct  is  the evalu ation of  the ef fe ct s of  
system option s and actual process factor s on the performance and 
op tim iza tio n of  so la r absorption a ir  cond ition ing systems. Sp ec ific  
goals inc lud e (1) the development o f parametric performance factor s 
fo r idea l and actual  system opera tion  at var ious thermodynamic 
co nd ition s,  (2) evalu ation of the thermal he lio trop e fo r  use wi th 
sun -tra ck ing  co llec to rs , (3) the thermodynamic and economic op tim i
zation o f the co lle cto r and absorp tion  re fr ig e ra tion  systems.

In a recent  study,  the NSF/NASA Solar Energy Panel concluded th a t,  
wi th a subs tant ial  development program, by the year 2000 so lar energy 
could economically provide up to 10% of the to ta l bu ild ing heating 
and coolin g energy requ irements . This represe nts a major  impact on 
the bu ild ing in du st ry , w ith  an annual fo ss il  fuel  savings of approxi
mately $2.1 b il li o n ,  based on a fuel  cos t of  $1.00/106 btu . While 
the energy requirements fo r a ir  cond ition ing are a small fr ac tion  of  
the to ta l annual bu ild ing heat ing and cooling  energy demand, the 
ra p id ly  growing a ir  cond ition ing power demands pe riod ic a lly  tax the 
peak load capacity o f reg ional power networks. This s itua tion gives 
added emphasis to the need to develop so la r powered a ir  co nd ition ing.  
Once so lar a ir  cond ition ing becomes a marketable product i t  w il l be 
possible  to combine i t  w ith  so lar heatin g, wi th associa ted savings 
in  in i t ia l  cost.  This pr oje ct  to  conduct op tim izat ion studies of  
so la r powered a ir  cond ition ing systems, should de fine lim ita tions 
of  present technology  and po in t to ways of  lowering cost and improving performance.

NSF/RANN Solar  Energy Grant: GI-34028-1 Amount: 65 ,300
G ra n te d : 6 /1 1 /7 3  E ff  , D ate : 6 /1 1 /7 3
In s ti tu ti o n : Unive rs ity  o f Wisconsin Du ra t io n : 12 Mos.
Prin cipa l In vestiga to r( s): Beckman, W.A. - D uff ie , J.A .
Pr oje ct T it le : Computer Modeling and Sim ula tion of  Solar 

Heating and Cooling Systems

This gra nt provides fo r the la s t 12 months o f a 27 month pr oje ct  to model heat ing 
and cooling  systems fo r bu ild in gs . The general ob ject ives  are to develop a 
vers a ti le  sim ula tion too l to eva luate from eng inee ring  and economic po ints  o f view 
various processes fo r u t il iz in g  so lar energy fo r  bu ild ing energy needs, and to use 
the sim ula tions to evaluate so la r heating and cooling  processes in  various  United State 
loca tio ns . The sim ula tions w il l be use ful in  se lect ing processes fo r fu rt he r 
development and aid  in  the design of  specif ic  ap pl icat ions  of  so la r energy to bu ild 
ing s. The general approach using the concept of  a ve rs a ti le  "b ui ld ing blo ck" program, 
in  which various  combinations of  a process'  components can be eva luated, has proved 
to be a va lid  one. The approach has been a step by step  development of  component 
models and of  matter  programs fo r using component models in  system analyses. The 
plan includes the fo llo w ing specif ic  tasks:  1) Complete sim ula tions of  water 
heatin g/s torage /L1Br-H 0 coole r system, and compare re su lts  wi th those of  Tybout 
and Lof fo r  selected  sta tions. 2) Comparison check of the model fo r heat ing systems 
alone wi th stat ions  evaluated by Tybout and Lo f. 3) Run wate r heating/c o lle cto r/  
sto rag e/a bsorp tion coole r models fo r several loca tio ns . 4) Run he at ing/ho t water 
systems fo r Madison, WI. 5) Program and eva luate a ir  hea ting systems wi th rock 
bed sto rag e, wi th or with ou t absorption cool ing or open -cyc le humidif ica tion-d ehum i
d if ic a ti o n  cool ing.  6) Evaluate oth er concepts of  heating and coolin g systems fo r 
bu ild in gs . 7) Explore some of the major design parameters, evaluate the processes 
from thermal and economic standpoin ts,  and id e n ti fy  c r it ic a l design cons ide rat ion s.
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NSF/RANN S o la r  E nerg y G ra n t: C-797 
G ra n te d : 4 /1 6 /7 3
I n s t i t u t i o n : A ero sp ace  C o rp o ra ti o n  
P r in c i p a l  I n v e s t i g a t o r : A. B. G re enberg  
P r o j e c t  T i t l e : S o la r  Ther m al  C o n v ers io n  M is s io n  

A n a ly s is

Am ou nt : $125,8 85 
E f f .  D a te : 4 /1 6 /7 3  
D u ra ti o n : 6 mos .

Th e o b j e c t i v e s  o f  t h i s  s tu d y  a r e  to  (1 ) d e v e lo p  a  m e th odolo gy  f o r  a s s e s s in g  
th e  p o t e n t i a l  r o l e  o f  s o l a r  th e rm a l c o n v e r s io n  sy ste m s  in  s a t i s f y i n g  a p o r t i o n  
o f  th e  n a t i o n 's  e n e rg y  n e e d s , (2 ) d e v e lo p  a  m eth odo lo gy  f o r  c o m p a ra ti v e  a n a ly 
s i s  o f  c om pe ti ng  s o l a r  th e rm a l c o n v e r s io n  s y s te m s , an d (3 ) a p p ly  t h i s  m e th odolo gy  
to  a s s e s s  th e  p o t e n t i a l  o f  v a r io u s  ty p e s  o f s o l a r  th e rm a l c o n v e rs io n  sy st em s  in  
S o u th e rn  C a l i f o r n i a .

The m eth odolo gy  w i l l  in c lu d e  (a )  th e  a b i l i t y  to  in c o r p o r a te  v a r io u s  p r o je c te d  
e n e rg y  de man ds  f o r  d i f f e r e n t  r e g io n s  o f  th e  c o u n tr y  f o r  th e  p e r io d  1990-2 020 ,
(b ) a  s e l e c t e d  a p p ro a c h  to  s t a n d a r d i z e  s o l a r  i n s o l a t i o n  f l u x  c a l c u l a t i o n s ,  (c ) 
th e  d e f i n i t i o n  o f  m is s io n  r e q u ir e m e n ts  a p p r o p r ia te  f o r  c e n t r a l  s t a t i o n  po wer  
p l a n t s ,  m u n ic ip a l po wer  p l a n t s ,  co mmun ity  po wer  s y s te m s , a n d /o r  i n d iv id u a l  lo a d  
c e n t e r s ,  (d ) th e  i d e n t i f i c a t i o n  o f  key  p a ra m e te rs  and  d e f i n i t i o n  o f  s y s te m /s u b 
sy st em  r e q u ir e m e n ts , (e ) th e  i d e n t i f i c a t i o n  an d d e f i n i t i o n  o f  sy s te m /s u b sy s te m  
c o n s t r a i n t s  and com peti ng  c h a r a c t e r i s t i c s  in c lu d in g  econom ic , e n v ir o n m e n ta l,  
s o c i a l ,  and  i n s t i t u t i o n a l  f a c t o r s ,  ( f )  s y n th e s i s  o f  a l t e r n a t i v e  s y s te m s , an d (g ) 
a n  a s s e ss m e n t te c h n iq u e  to  e s t im a te  m a rk e t c a p tu re  p o t e n t i a l .  The m et ho d w i l l  
be  t e s t e d  w it h  s p e c i f i c  d a ta  f o r  S o u th e rn  C a l i f o r n i a  in  o rd e r  to  a s s e s s  th e  com - 
p l e t e n e s s / v a l i d i t y  o f  th e  m e th odo lo gy .

Amount: $12,118 
E ff . Date: 5/23/73 
Du ra tion:

NSF/RANN Solar Energy Grant: C-716-1 
Gran ted: 5/23 /73
In s t it u t io n : Aerospace Corporation 
Pr incipa l In vestiga to r: A. B. Greenberg 
Pro ject  T it le : Systems Analysis  of  Photothermal 

Conversion Systems

This is  a cont inua tio n of  Grant C-716.

The assessment o f a system concept w il l inclu de  technic al  and economic 
fe a s ib il it y  stu dies of each pr in cipal  component, id e n ti fi c a ti o n  of  
key technic al and economic problem areas, and evalua tion of the 
c re d ib il it y  and capab il it y  of  the ov er al l concept to  meet system 
ob ject ives . An important aspect o f an assessment w il l be the develop
ment o f re a li s t ic  performance chara cte ristics and cost estim ates  fo r 
each system concept. Results from assessments of components and 
concepts w il l be used in compara tive systems an alys is to evaluate 
advantages and disadvantages of var ious components and concepts.  
Estimates w il l be made of  research and time  schedules to bring each 
concept to a re la ti v e ly  developed leve l where economic fe a s ib il it y  
can be determined. Program planning  documents and schedules fo r 
demonstration pla nts and pro totype plan ts w il l be prepared. Some 
at te ntio n w il l be given to cost comparisons of photothermal e le c tr ic a l 
generating  plan ts with  nuclear  and fo ss il  fuel  plan ts in  the 1990's.



Amount: $171,200 
E ff . Date: 9/15/72 
Duratio n: 12 mos.

NSF/RANN Solar Energy Grant: 61-36731 
Granted: 9/20/72
In s ti tu ti o n : Unive rs ity  of  Arizona _______
Pr incip al  In vestigato r: Bernhard 0. Seraphin
Pr oje ct T it le : Chemical Vapor Depos ition  Research fo r Fabri cation 

of  Solar Energy Converters

This pr oje ct  w il l support research on a new approach to a se lect ive so lar energy 
con ver ter th a t can be used to transform so la r ra dia tio n in to  high temperature 
heat . This heat can be tra ns ferre d and applied to a steam turbine -generator  un it  
to  produce e le c tr ic it y . The se lect ive so la r energy con ver ter is  ba sica lly  a 
two-layered cons tru ction  in  which the top laye r is  a semiconductor m at er ia l, such 
as s il ic o n , having high absopr tion  fo r  so la r ra dia tio n and high transparency fo r 
black body ra dia tio n from the heated u n it . The bottom laye r is  a metal fi lm  
having high re fle ctan ce .

A second s ig n if ic a n t fea ture of  th is  pr oje ct  is  the use of  chemical vapor deposi
tion (CVD) techniques fo r app lying semiconductor ma teria ls fo r op tic al  st ructures . 
The ob ject ive of  the pr ojec t is  to  adapt the CVD process to the fa brication of  
mul tila ye red semiconductor coat ing s, to demonstrate the fa bric at io n of  semicon
ductor absorber-type op tic al  coat ing s, and to measure the physica l ch ara cter is tic s 
and the op tic al  performance of  these coa tings as a func tio n of  temperature up to 
500 C.

A previous NSF gra nt GI-30022 has supported in i t ia l  work in  evalu atin g various 
coa ting  methods fo r  fa bricating m ult ila yer stacks u t il iz in g  semiconductor ma ter ials 
Results of  th is  work have provided new understandings of system va riable s in  the 
py ro lysis o f sil an e on s il v e r surfaces and have demonstrated the p ra c ti c a li ty  of  
forming more complex layered st ructures  using CVD techn iques.

NSF/RANN Solar Energy Grant: GI-37815 Amount: $491,800 
Granted: 4/6 /73 E ff . Date: 4/6/73 
In s ti tu ti o n : Colorado Sta te Uni ve rs ity  Du ration: 18 mos. 
Prin cipa l In vestigato r: G.0.G. Lof
Pro ject  T it le : Analysis  of  Solar-Thermal E le c tr ic  Power System

The ob ject ive o f th is  research pr oje ct  is  to  develop very general and wid ely  
ap pl ica ble an aly tic al re la tio ns hips  fo r describ ing  the de ta ile d func tio ning  of  
so la r thermal e le c tr ic  power systems.. Using mathematical modeling techniques, 
these anal yt ical  re la tio ns hips  would be used to optim ize the design of the 
var ious components and subsystems and the design of  en ti re  systems fo r generating 
e le c tr ic it y  from so la r energy using heat engines and re la ti v e ly  conventional 
tu rb oele ctr ic  generat ive  equipment. Computerized mathematical models w il l be 
developed and used to produce informat ion  fo r component and systems engineering 
and op tim iza tio n and to co rre la te  power outpu t and costs with  system design 
parameters and in sola tio n data. The plan is  to develop component and subsystem 
models in  forms sui ta bl e fo r use in  la rg er models o f en ti re  systems in  order to 
optim ize a sol ar  thermal power system to produce power at the lowes t cost.

Under th is  pro je ct,  a ll  known methods fo r so la r conversion to heat energy and 
fo r heat energy transfe r,  sto rag e, and conversion w il l be examined so th at fu tu re  
research and development funds can ve applie d most e ff ec ti ve ly  and so th at some 
po te n tia lly  a tt ra c ti ve  systems w il l not  be overlooked. The research pr ojec t 
w il l provide  informat ion  req uired fo r the se lect ion of  the best  methods and 
systems fo r pra ct ical  generation of  e le c tr ic it y  from so la r energy by a thermal 
process.

The pr ojec t w il l inc lud e data co llec tion  and orga niza tio n,  conceptual development 
o f components and subsystems, prel im inary component engineering, prel im inary 
systems engineering, cost an alys is , and environmental impac t.



323

Amount:
E ff

$130,900 
. “Date : 9/1/73 

Durat ion : 12 Mos.

NSF/RANN Solar Energy Grant : GI-38456
Granted: 6/26/73
In s ti tu ti o n : Unive rs ity  of  Houston _____
Prin cipa l In ve st igat or : Lo rin  L. Van t-Hull _ _
Pro ject  T it le : F eas ib il it y  STudy of  a Solar Thermal Power System 

Based Upon Optica l Transmission

The ob ject ive of th is  pr oje ct  is  to perform a prel im inary techn ica l and economic 
fe a s ib il it y  study of  a so lar thermal e le c tr ic  power system based upon op tic al  
transm ission of co lle cted  so la r energy to a ce nt ra l lo ca tio n.  The study Includes 
system d e fi n it io n , modeling, and prel im inary component design. In the concept, 
so la r ra d ia tio n is  re fle cted from a re la ti ve ly  large number ( fi e ld )  of  steered 
mirrors to a common ta rg et rece ive r loca ted on a centra l tower. The high ly 
concentrated so lar ra d ia tio n imping ing on the rece ive r sur face is  la rg ely absorbed 
and converted to high temperature heat energy th at is  used to dr ive a heat engine 
to produce mechanical or e le c tr ic a l power. This approach to so la r energy co lle c
tion  u ti li z e s  the transmission path of  re fle cted li g h t  to br ing  re la ti v e ly  large 
qu an tit ie s of  energy to a ce nt ra l loca tio n- thus  avo iding the need fo r re la ti v e ly  
extens ive heat tran sf er networks from fi e ld  arrays o f col lect ors  to a centra l 
co llec tion  po in t. Of course, another set o f problems are encountered in  th is  
approach to developing an e ff ic ie n t,  economical co lle ction system fo r so lar 
energy. This pr oje ct  1s a combined e ff o r t by s ta ff  of  the Unive rs ity  o f Houston 
and the McDonnell Douglas As tronautics Company. The approach includes comple
tion  o f tasks on (1) the so la r flu x  con cen tra tion  system, inclu ding  system 
geometric analysis  o f the op tic al  chara cte ristics, guidance and contro l system 
stud ies,  and re fle c to r designs; (2) the rece ive r and energy tran sf er system 
includ ing conceptual designs of  the tower; and, (3) system de fin it io n  and 
evalu ation wi th pa rt ic u la r at te ntio n to economic analy sis  o f the co llec tion , 
energy transfe r,  and energy conversion systems.

NSF/RANN S o la r Energ y G ra n t: G I - 34871X1 Amou nt : $4 94 ,70 0
Gra nted: 6/29/73 E ff  .D a te : HVTS
In s t it u t io n : Univer si ty  o f Minnesota D u ra ti o n : 12 mos.
Principa T-Inve st igato r: R.C. Jordan
Pro ject  T it le : Research App lied  to Solar-Thermal  Power Systems

This  pro je ct  is  the second-year cont inu at ion o f a two-year  pr oje ct  in it ia te d  in  
FY 1972. I t  is  a co lla bora tive pr oje ct  between the Unive rs ity  of  Minnesota 
and Honeywell Corporation to  conduct research on so la r thermal conversion systems 
to produce e le c tr ic it y  or high temperature process hea t. Substan tia l progress 
has been made in  ana lyz ing the optic al ch ara cte ristics o f so la r ray co llec to r-  
absorber systems using three-dim ins ion al computer mo de llin g; te st in g and evalua
ting  m irro r sur face coat ing s; ca lculatin g absorber coat ing  chara ct er is tic s and 
te st in g coating li fe tim es under accelerated l i f e  co nd ition s;  ana lyz ing and te st in g 
o f gra vity assis ted  heat pipes;  ana lyz ing heat transfe r and storage concepts;  and 
analyzing subsystem and system chara cte ris tics.

The cont inu ing  research w il l extend the previous work and undertake new tasks 
based upon the progress to date. These tasks in  the cont inu ing  pr oje ct  inc lude 
work on (1) so la r re fl e c to r surface l i f e ,  (2) so la r absorber coatinq l i f e ,  (3) 
des ign, fa b ri ca tion , and te s t o f a 12 meter pro totype heat pip e,  (4) experiments 
with  heat transfe r te s t fa c il it ie s ,  (5) experiments wi th a cent ra l heat storage 
te s t f a c il it y ,  (6) an alys is of  heat transfe r in  heat storage un its , (7) se lect ion 
o f a reference  system and recommendations fo r ad di tio na l research,  (8) des ign,  
fa b ri ca tion , and te s t o f a so la r thermal co llec tion  system using a three-eig hths  
scaled model, (9) an aly sis  of  in su la tion of  transfe r loops, (10) heat exchanger 
in te rfa ce s with  heat pip es , transfe r sto rag e, and bo ile rs , and (11) system cost 
est ima tes .
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NSF/RANN Solar Energy Grant: GI-39415 
Granted: 6/20/73
In s ti tu ti o n : American Cyanamid Company 

G. Haacke

Amount:
E ff .

$151,500 
Date: 7/1/73 

Durat ion: 18 mos.
Prin cipa l In vestigato r:
Proje ct T it le : Research on Cadmium Stannate Se lec tive Optica l 

Films fo r Sola r Energy Ap pl ica tions

The ob ject ive o f th is  research pr oje ct  is  to develop a transpa rent, e le c tr ic a lly  
conductive m at er ia l, cadmium stannate (Cd„SnO.), fo r inco rporat ion in to  CdS so lar  
cells  and so la r heat colle cto rs . The research w il l seek to develop technology 
fo r the preparat ion  of  c ry s ta ll in e  Cd2Sn04films and optim ize the e le c tr ic a l and 
op tic al  pro pe rties  of  these film s fo r energy conversion ap pl icat ions . Optica l 
data on CdoSnOn fi lm s w il l be evaluated fo r use as coat ings fo r f la t  plate colle c
to r covers. When the desired op tic al  proper ties are achieved, f la t  plate co lle ctor s 
w il l be assembled and tested to determine heat co lle ction e ff ic ie ncy. Cd2SnO4 film s 
on transp are nt substra tes w il l be used fo r the fa brication of  th in  fi lm  CdS so lar 
ce lls  and the photovol ta ic pro pe rties  of  these ce lls  w il l be evaluated.

A fe a s ib il it y  study o f low-cost methods fo r the production of  large area Cd2SnO4 
coat ings w il l be conducted.

NSF/RANN Solar Energy Grant: GI-34975-1 Amount: $67,100
Granted: 4/20/73 E ff . Date: 6/15/73
In s ti tu ti o n : Boston College Duration: 9 mos.
Pr incip al  In vestigato r: Paul H. Fang
Projec t T it le : Low-Cost Poly cry sta lli ne S ili co ne  Photo vo lta ic 

Ce lls fo r Large So lar  Power Systems

During the f i r s t  year o f th is  study,  three d if fe re n t growth techniques (evapor
ation, chemical vapor de po sit ion , and sp utte rin g) were succes sfull y used to form 
po ly cry sta lli ne  s il ic one , approximately 10/x th ick,  on several d if fe re n t sub
st ra te s.  The c ry s ta ll in it y  and cr ys ta l grain siz e o f the s ili cone fi lm  was 
examined by x- ray d if ra c tion  and optic al in vestig atio n. Certa in s ili cone fi lm s , 
formed by evaporation onto fo il  or quartz subs tra tes,  exhibi ted a po lycrys ta l 
st ru ctur e wi th  small and uniform gra ins of  about lO ^s iz e . Prelimina ry 
e le c tr ic a l co ndu ct iv ity  measurements indica te  acceptab le values in  the 20-100-"-cm. 
Ad di tio na l ch ar ac te riz at ion of the po ly cry sta lli ne  film s w il l be made and junc tio n 
informat ion  techniques w il l be developed.
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NSF/RANN Solar Energy Grant: GI-38103
Granted: 4/23/73
In s ti tu ti o n : Boston Unive rs ity
Pr incipa l In vestigato r: Norman N. L ic h tin
Projec t T it le : Photochemical Conversion of Solar Energy

Amount: $115,000 
E ff . Date: 6/1 /73 
Du rat ion : 12 mos

This gra nt is  fo r the id e n ti fi ca ti o n  and ch ar ac te riz at ion of  ino rga nic  photo
redox systems which can be used in  so la r powered photogalvanic ce lls  or fo r the 
photo formation  of  fu e ls . Fundamental research concerned wi th photo chemical 
rea ctions of coord ina ting complexes o f tr ans it io n  metals w il l be performed in  
the chemistry department of  Boston Unive rs ity . App lied research concerned 
wi th the inve st ig at ion of  devices which employ the photo chemical processes 
studied at  Boston Unive rs ity  w il l be performed at  Corpora tion Research Energy 
Conversion Un it of  Exxon Research and Engineering Co. The ov eral l goal is  
fo r  the cons tru ction  and demonstration o f a photoga lvan ic ce ll  which has 5% 
engineering e ff ic ie ncy, i. e . ,  converts at  le as t 5% o f the energy o f the so lar 
fl u x  at  ground leve l in to  e le c tr ic a l power. There is  an tic ipated  an achieve
ment o f 25% guantum e ff ic ie ncy of photo generation of useful fuel  by photoredox 
rea ctions of homogeneous ino rga nic  aqueous so lu tio ns .

NSF/RANN Solar Energy Grant: GI-38102 Amount: $76,900
Granted: 9/20/72 E ff . Date: 7/1/73
In s ti tu ti o n : Brown Uni ve rs ity  Du ration: 12 mos.
Pr inc ipa 1~Tn vestiga tor: Joseph J.  Lo ferski
Pro ject  T it le : In ve st ig at io n o f Thin Film Solar  Ce lls  Based 

on Cu2S and Ternary Compounds"

The ob ject ive of  th is  pr oje ct  is  the in ve st ig atio n of th in  fi lm  so la r ce lls  based 
on CU2S and ternary compounds of the type CuInSg and CuInSe? fo r large scale , 
hence low-cost,  te r re s tr ia l so la r energy u t il iz a t io n .  Spe ci fic  goals inc lude 
the  fa brication and te stin g of  (1) meta l-semiconduc tor ph otov ol ta ic  ce lls  con
s is ting  of  CU2S or Cu, (2) homojunction ce lls  invo lv ing CuInS2 on Cu, 3) he tero
ju nct io n ce lls  in vo lv ing CuInS? on Cu, 3) he tero junc tio n ce lls  ofCu InS? , 4) 
he tero junc tio n ce lls  co ns istin g of  P-type CuA1S2 , 5) he tero junc tio n ce ils  of  
Cu?S on sing le  cr ys ta l S i,  and, 6) homojunction ce lls  in vo lv ing CuInSe2 and 
CulnSex S i-x.

The conversion of so la r energy d ir e c tl y  to e le c tr ic  power using s il ic o n  so la r 
ce lls  (p hot vo lta ic  conversion) is  a proven technology fo r use in  space where 
power is  very va lua ble . This same general technology could  be used to generate 
su bs tant ia l qu an tit ie s of  te rre s tr ia l power from so la r ra d ia tion i f  the system 
costs can be reduced below space costs  by a fa cto r o f 100 to 1000, p ri nc ip a lly  
the  costs  o f producing re liab le  ph otov ol ta ic  convers ion dev ices. This pr oje ct  
is  di rected  towards the problem of  deve loping new ph otov ol ta ic  mater ia ls having 
the promise fo r low-cos t, lo ng-li ve d so la r arrays  fo r use in  te rre s tr ia l ap p li 
ca tio ns , pro vid ing  power wi th minimum environmental e ffects  and with  reduced 
dependence on nonrenewable fuel  resources.
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NSF/RANN Solar Energy Grant: AG-472 Amount: $186,700Granted: 6/26773 E ff . Date:
In s ti tu ti o n : Unive rs ity  of  Calif or n ia  Duration:
Prin cipa l In ve st ig at or : Gabor A. Somorjai ------------
Pr oje ct T it le : Studies o f Surface St ructu re & Elec tro nic Proper ties  

of  Poly cr ys ta lli ne Photovoltaic  Mater ials and Devices

7/1/73 
18 Mos.

theThe ob ject ive of  th is  pr ojec t is  to es tabl ish the re la tio nship  between 
elec tron ic  prop er ties and the surface st ru ctur e and indepth composition of  
th in  fi lm  po ly cry sta lli ne  ph otovol ta ic  dev ices. The mo tivat ion  is  to develop 
devices having high conversion e ff ic ie ncie s and low-cost po te ntia l.  Sp ec ific 
goals o f th is  pr ojec t inc lud e (1) to  study the morphology of th in  po lycr ys ta l
line  fi lm s of various  mater ials and to co rre la te  th is  wi th  el ec tron ic  prop er tie s,  
(2) to study the corre la tio n between sur face structu re , junc tio n reg ion , composi
tion changes wi th thickness and el ec tron ic  prop er ties of  cu rrent ly  av ai lable 
s in gle -c ry st a l s il ic o n  so la r c e ll s , o f po ly cry sta lli ne  s il ic on  so lar c e ll s , and 
of  po ly cry sta lli ne  CdS/Cu2S so lar ce ll s , and (3) to eva luate how changes in  fi lm  
deposit ion  parameters inf lue nces device performance through the e ff ec t on the 
surface st ru ctur e.

The conversion of  so la r energy d ir e c tl y  to  e le c tr ic  power using sin gle cr ys ta l 
s il ic o n  so la r ce lls  is  a proven technology fo r use in  space. This same general 
technology could be used to generate su bs tant ia l quan tit ie s of te rr e s tr ia l power 
from so la r ra dia tio n i f  the ph otovoltaic  system costs  can be reduced below space 
costs  by a fa cto r o f 100 to 1000. This pr oje ct  is  concerned wi th  research to 
examine advanced methods fo r producing th in  fi lm s of  po ly cry sta lli ne s il ic o n , 
which could  then be used to develop an automated continuous process fo r producing 
these ce lls  and to reduce ce ll  costs per wa ll su bsta ntia lly  below those of presen t produc tion  methods.

NSF/RANN Solar Energy Grant: GI-37067X 
Granted: 4/4 /73

Harvard Unive rs ity
Bruce Chalmers 
A .I . Mlavsky

In s ti tu ti o n :
Pr incipa l In vestigato r( s ) :

Amount: $150,000 
E ff . Date: 3/1/73 
Durat ion: 12 mos.

Projec t T it le : Low-Cost Continuous Fa br icat ion o f S il ic o n  So la r C el ls

The goal of  th is  pr oje ct  is  the development o f techniques  fo r low -cost co nt in - 
ous produc tion  of  s il ic o n  cry st a l ribbon fo r cont inuous manufacture in to  low
cos t s il ic o n  so lar ce ll s . A techn ique of  cr ys ta l growth has been developed by 
the un iv ers ity and in dus tr ia l co lla bo ra tors  in  th is  proposal and has been pre 
viou sly applie d to the produc tion  of cont inuous sapphire sing le  cr ys ta l shapes 
includ ing large sing le  cry st a l ribb ons. Th eir  technique o f Edge-defined, Film-  
fed,  Growth (EFG) of  sing le  cr ys ta ls  is  a process by which sin gle cr ys ta ls  may 
be grown having a shape co nt ro lle d by the ou tside  dimensions o f a die wi th the 
cr ys ta l growth tak ing  place from a very th in  fi lm  of  li q u id  fed by cap il la ry  
ac tio n from a cru ci bl e below. This pr oje ct  proposes research to develop the 
bas ic understand ing and the engineering processes necessary fo r the ap pl icat ion 
of  the EFG process to  the growth of  s il ic o n  sing le  cry st a l ribbons th at can be 
used in  continuous production of  s il ic on  sol ar  ce ll s .

The conversion of so la r energy d ir e c tl y  to  e le c tr ic  power using s il ic o n  so la r 
ce lls  (pho tovo lta ic  convers ion)  is  a proven technology  fo r use in  space where 
power is  very va lua ble . This same general technology could  be used to generate 
su bs tant ia l qu antit ie s of  te rre s tr ia l power from po lar ra d ia tio n i f  the system 
costs  can be reduced below space costs by a fa c to r o f 100 to  1000, p ri nc ip a lly  
the costs  o f producing re lia b le  ph otov ol ta ic  convers ion device s. This projec ts 
seeks to develop a process fo r producing low- cost , sui ta bl e s il ic o n  so la r ce lls  
fo r use in  pra c ti ca l,  large-sc ale te rre s tr ia l power systems th at could produce 
power wi th  minimum environmental ef fe ct s and with  reduced dependence on nonrenew
able  fuel  resources.
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NSF/RANN Solar Energy Grant: GI-38981 
Granted: 5/4/73

SMU
Ting L.

In s ti tu ti o n :
Princ ipa T~Tnvestigator :
Projec t T it le : Development of  Low-Cost Thin Film  Polycr ys ta lline 

S ili con Solar Ce lls  fo r Terr estr ia l Ap pl ica tions

Chu

Amount? $149,400 
E ff . Date: 6/1 /73 

18 Mos.Duration:

The ob ject ive of  th is  projec t is  the development o f low -cost th in  fi lm  po lyc ry
s ta ll in e  s il ic on  so la r ce lls  su ita ble fo r large-scale te rre s tr ia l u ti li z a ti o n . 
Sp ec ific goals inc lud e (1) the deposit ion  and ch ar ac teriz at ion of po lycry sta lli ne 
s il ic o n  film s of  adequate qua li ty , (2) the pre parat ion  and ch arac teriz at ion of  
su ita ble ju nct io n, o f the p n type and/or the Schottky  barr ie r type, and (3) the 
fa brication and evalu ation of  th in  fi lm  so la r ce lls  having eff ic ie ncie s and cos t 
projec tio ns  warran ting  fu rt he r research and development suppor t.

The conversion of  so la r energy d ir e c tl y  to  e le c tr ic  power using sin gle cr ys ta l 
s il ic on  so lar ce lls  is  a proven technology fo r use in  space. This same general 
technology could be used to generate su bs tant ia l qu an tit ie s of te rr e s tr ia l power 
from so la r ra dia tio n i f  the ph otovol ta ic system costs can be reduced below space 
costs  by a fa cto r o f 100 to 1000. This pr oje ct  is  concerned wi th research to 
examine advanced methods fo r producing th in  film s of po ly cry sta lli ne s il ic o n , 
which could then be used to develop an automated continuous process fo r producing 
these ce lls  and to reduce ce ll  costs per wa ll su bsta ntia lly  below those of  present 
production methods.

NSF/RANN Sola r Energy Gra nt: GI-38445X Amount:  $48,300
Granted: 5/4773 .Eff -, Rate:  7/1/73
In s ti tu ti o n : Stanford Unive rs ity  Du rat ion : 12 mos.
Prin cipa l In vestigato r: Richard H. Bube
Projec t T it le : App lied  REsearch on II -V I Compound Mater ials 

fo r  He teroju nction Solar Ce lls

The ob ject ive of  th is  pr oje ct  is  the in ve st ig atio n o f he tero junc tio n so la r ce lls  
based on several II -V I systems sui ta bl e fo r la rge-sc ale te rre s tr ia l u ti li z a ti o n . 
Spe ci fic  goals inc lud e the pre parat ion  and ch ar ac te riz at ion of the CdTe-CdS, 
ZnTe-ZnSe, CdTe-ZnSe and ZnTe-CdS systems. The Bix SyCdS system w il l als o be studied

The te rre s tr ia l conversion o f so la r energy d ir e c tl y  to e le c tr ic it y  using th in  fi lm  
Cu ~S-CdS offers  many be ne fits over the s il ic o n  so la r ce lls  developed fo r use in  
space. The d if f ic u lt ie s  encountered with  the Cu£S-CdS c e ll ,  wh ile  presen tly  under 
ac tiv e in vestigation , suggest th at new ph otov ol ta ic  m at er ia ls , keeping the posi tiv e 
advantages of  the ^S -C dS system, wh ile  avo idin g the s ta b il it y  and degradat ion 
problems, are needed. This pr oje ct  is  di rected  towards the problem of  preparing 
and te st in g several  II -V I compound ph otov ol ta ic  mater ia ls having the promise of  
low -cos t, lo ng -li ve d so la r arrays fo r te rre s tr ia l ap pl icat io ns .
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NSF/RANN Solar Energy Grant: GI-39216 
Granted: 5/14/73
In s ti tu ti o n : Unive rs ity  of  Calif orn ia
Pr incipa l~Tn ve st igator : William J. Oswald
Projec t T it le : Solar Energy Fixa tio n & Conversion With

Algal -B ac te ria l Systems to  Produce Methane

Amount: $51,800 
E ff . Date: 5/1/73 
Du rat ion : 18 mos.

A study which involves op tim iza tio n o f a so la r energy conversion and waste u ti li z a ti o n  system, whereby the v is ib le  li g h t  energy component of  so lar energy w il l be fixed through photosynthesis as the chemical energy of algae ce llu la r ma ter ial growing on wastes. Through the process of  anaerobic dige st ion,  va ria ble fract io ns of the chemical energy of  the algae ce llu la r ma ter ial  w i ll ,  in  tu rn , be converted to chemical energy in  the form of  methane. T he nu tri en ts  in  wastes and recycled  ma teria ls w il l be rendered so lub le and av ai lable fo r ad di tio na l algae growth by successive aerobic  and anaerobic ba cter ia l ac tio n.

The na tiona l sign ifi ca nc e of  the pr oje ct  rests  in  the fa c t th a t,  to the extent  i t  is  economical, the process w il l aid  in  meeting the na tio n's c r it ic a l energy needs through mul tipurpose use of  land and fa c il it ie s  to produce: (1) a renewable clean energy resource ei th er in  the form of  combustible gas or  as ele ct r ic i t y ,  (2) an environmentally  and economically sound method fo r treatin g and recycling  the inc rea sing amounts o f concentrated organic wastes, and (3) a 
po te n tia lly  inexpensive source of protein ri ch  animal feed.

During th is  phase'the  inve st igator s w il l (a) undertake a de ta ile d economic study and economic fe a s ib il it y  re po rt  on the process of  algae so la r energy convers ion;  and (b) exp lore  the comparative methane ferm entation rates o f a number of species of  algae.

NSF/RANN So lar  Energy Grant: c-827 Amount: $427,000
Granted: 6/28/73  Eff. Date: 6/28/73In s ti tu ti o n : Dynatech Research and Development Co. Duration: 13 mos. Prin cipa l In vestigato r: Donald L. Wise
Pro ject  T it le : Research on a Program for Economic Fuel

Gas Production from Solid Waste
The ob ject ive of  the pr ojec t is  the development of  a process fo r the economic pro ductio n of  transmiss ion li n e  fuel  gas from the large organic  fr ac tion  of  mun icipal so lid  waste.  Laboratory experiments on the anaerobic dige sti on  of so lid  waste and the fe a s ib il it y  o f th is  new recovery /gas  production process has been demonstrated. Continuing research and development is  now req uired using a p il o t  plan t designed to ca rry  out  experiments on 1 ton/day of  mun icipa l so lid  waste.  The proposed program is  one of enginee ring  development integ ra ted 
wi th  an e ff ec ti ve  te st in g and evalu ation program. Emphasis has been placed on the formation  of an in te rd is c ip lina ry  team, and i t  is  intended th at guidance 
of  the pr oje ct  plan t w il l be through quar te rly meetings of th is  team. The 
p il o t  pl ant,  op erat ion,  ad m in is tra tio n,  and management w il l be ca rri ed  out  by Dynatech R/D Co., a fi rm  experienced in  the productio n of  fue l gas from so lid  waste. Experiments w il l also  be ca rr ied out  by fa cu lty , and students at  the 
Unive rs ity  of  Massachusetts, MIT, and Northeastern Uni ve rs ity . Consolidated Natural Gas Service  Co., In c .,  a d is tr ib u to r o f fuel  gas produced by the 
proposed process w il l cost share th is  pr oje ct  by co ntr ib utin g $125,000. The Black Clawson Co., equipment vendors,  w il l supply at  no cost,  equipment su ited fo r  pre parat ion  o f the so lid  waste fo r conversion to fuel  gas. Local , munic i
pa l, county,  stat e and Federal Government rep res entat ive s complete the pr ojec t team. I t  is  intended th at in di vidu al s rep resenting  the techn ica l d is cip lin es 
and the in dus tr ia l and municipa l groups on the pr ojec t team w il l pa rt ic ip ate  in  the pr oje ct  ea rly  in  the program as we ll as continuously  through the two years  du ration proposed fo r the program.
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NSF/RANN Solar Energy Grant: 61-39191 
Granted: b /y iT i
In s ti tu ti o n : Unive rs ity  o f I ll in o is  
Prin cipa l Inve st iqat or : John T. P fe ffer
- — i v —
i l  I IIV I pa I xiiYC.Jbi^)uuui » w i i i i  i • i i i « ■
Projec t T it le : Biolog ical  Conversion of Organic Refuse to Methane

Amount: $83,900 
E ff . Date: 6/1/73 
Duration: 12 mos.

The ob jecti ves of  th is  projec t are to inve st igate several o f the problem areas 

of  b1o-conversion. The bioconversion process has been app lied  as a lab orato ry 

scale to the conversion of  refuse and wastewater sludge to methane gas on a 

labo ratory scale . The re su lt  of  the labo ra tory  stu dies have been encouraging. 

STudies w il l be ca rri ed  out on the e ff lu en t wastes of  the process and work 

w il l be ca rri ed  on wi th Dynatech and others to develop the necessary gu ide lines  

fo r a large-scale system. A mathematical sim ula tion of the system w il l be 

developed fo r pred ic tin g the most pr act ical  combinat ion of  process variable s 

fo r producing methane at  the lowest cost . The analy sis  w il l demonstrate the 

economic p ra c ti c a li ty  o f the system.

NSF/RANN Solar  Energy Gra nt: GI-39215
Granted: 5/16/73
In s ti tu ti o n : Uni ve rs ity  of  Massachusetts
Prin cipa l In vestigato r: W. Leigh Shor t
Projec t T it le : Bioconversion Energy Research Conference

Amount: $17,800 
E ff . Date: 5/15/73 
Durat ion: 05 mos.

A conference on the subje ct of  B io logica l Conversion of Waste Ma teria ls to Methane 

w il l be convened at  the Unive rs ity  of  Massachusetts on May 31 and June 1, 1973. 

Those to be in v ited  inc lud e researchers ac tiv e in  the f ie ld  of  bioconvers ion as 

we ll as others  concerned wi th various  aspects o f th is  process. Par tic ipan ts  

would inc lud e rep res en tatives  from appro priate  fe dera l,  stat e and loc al govern

mental agencies,  indu st rie s (e .g . meat packing, u t i l i t ie s ,  waste handl ing) and 

un iv e rs it ie s . The ob ject ives  of the conference are : (1) To exchange informat ion  

between engineers and sc ie n tis ts  on research accomplishments and problems re la ted 

to bioconversion stud ies,  (2) to co nt rib ut e to the long range planning o f the 

funding agencies and research workers in  the f ie ld ,  (3) to  provide improved 

conmunications between the research community and the user groups, (4) to  id en ti fy  

the processes and technology imp ortant to the production of  methane from waste 

and feed lo t  mat er ia ls , and (5) to id e n ti fy  the imp ortant economic fa ctor s asso

cia ted wi th bio -co nvers ion  processes.  The re po rt  o f the conference w il l be pre

pared in  the  In s ti tu te  and disseminated to a ll  pa rt ic ip ants  as we ll as oth er 

in te rested  agencies and groups. Two hundred copie's w il l also be supplied  to the 

National Science Foundation. Each speaker w il l prepare a w ri tten  summary of his  

presentat ion  to be inc luded in  the re por t.  These summaries w il l be supplemented 

w ith  mater ia ls from the discussion sessions fo llo w in g each pres en tation.  The 

re por t w il l be ready fo r d is tr ib u ti o n  approx imately  s ix  weeks a ft e r the conference

25-108 0  - 74 - 22
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NSF/RANN Solar Enerqy Grant:  GI-38723 Amount: $49,00
Granted: 4/20/73 E ff . Date: 5/1/73
In s ti tu ti o n : Stanford Research In s ti tu te  Du rat ion : 9 mos.
Prin cipa l Inve st iqat or : John P. Henry
Projec t T it le : Effe ct ive U ti li z a ti o n  of  Solar Energy to Produce 

Clean Fuel

Prin cipa l Inve st igat or : John P. Henry, J r.
The goal o f th is  projec t is  to examine and evaluate  the tec hn ica l and economic 
fe a s ib il it y  of  growing large qu an tit ie s o f organic mater ials (biomass) to be 
harves ted and converted to power d ir e c tl y  through combustion processes or to 
clean fu e ls , e.g . methane, through bioconversion or oth er processes. In th is  
concept, large fue l farms would be used to convert  so lar energy to biomass 
through photosynthesis processes in  land or  aquatic  plan ts .

The ob ject ive o f the analysis  are to determine the types of  veg eta tion best 
su ited fo r  producing and harves ting massive qu an tit ies of plan t tis su e;  to 
assess the type and a v a il a b il it y  of  lands or waters fo r growing the desired 
crops inclu ding  in sola tion , cl im ate,  water a v a il a b il it y , so il ch ara cte ristics, 
cu rre nt land use and value; to  examine the lo g is ti cs  of  growing, harve sting , 
and tra ns po rting  desirab le crop s; to  eva luate plants  fo r y ie ld  ch ara cte ristics, 
growth requ irements, heat of  combustion,  disease resis tance,  e tc .;  to compare 
f ir in g  the crops d ir e c tl y  to produce e le c tr ic  power wi th conversion of  them 
to clean fuel  gas (high or low-Btu gas) e ither at  the farm s it e  or at  a remote 
s it e ; to  analyze power costs  from cu lt iv ate d fu e ls ; to analyze net energy 
produc tion  in  the pro jected system; and to assess the ov er al l pr ojec t fe asi
b i l i t y  - both te ch ni ca lly  and economically  - inclu ding  a s e n s it iv it y  ana lys is 
o f the many co nt rib ut ing cos t factor s and the out look fo r improving the economics 
in  the fu tu re . Recommendations fo r research in  key areas of  techn ica l and 
economic un ce rta in tie s w il l be developed.

NSF/RANN Solar Energy Grant: GI-35970
Granted: 9/20/72
In s ti tu ti o n : Unive rs ity  o f Tennessee
Prin cipa l In vestigato r: Alexander Hollaender 
Projec t T it le : Workshop on Energy Conversion Sources

Amount: $18,500 
E ff . Date: 9/15/72 
Du ra tion: 6 mos.

This pr oje ct  proposes to conduct a workshop fo r the putpose of surm ariz ing our 
present understanding of  bi o lo gical energy conversion processes and id enti fy in g 
problem areas th at must be reso lved to develop pr act ical  energy convers ion 
systems u t il iz in g  b io lo gic al processes. Through encouraging cooperat ion in 
explor ing  the p o s s ib il it ie s  fo r exp lo ita tion of  new sources of energy, e.g . 
conversion of  su nlig ht  by biol ogi ca l mater ials and transform ations of  organic  
and mineral mater ials by biol ogi ca l organisms, more rap id progress and more 
poin ted research projec ts can re su lt . This workshop w il l meet fo r  about three 
days and w il l bring tog eth er about 45 in vited engineers , b io lo g is ts , ge olog is ts , 
m ic ro bio lo gi st s,  bioc hem ists , et c.  to discuss problems of mutual in te re st in  
these research areas. Through pu bl ic  not ices of  th is  workshop, oth er engineers 
and sc ie n tis ts  w il l be able to part ic ip a te  i f  they are in te rested  in  atte nding  
at  th e ir  own expense. The exchange o f ideas and inform at ion  is  expected to 
st im ulate new in te rd is c ip lina ry  approaches that  might not otherwise have developed 
as ra p id ly . r
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NSF/RANN So lar  Energy Grant ; 61-39415 Amount: $49,900
Granted: 6/21/73 b tt . ba te: 9/1/73
In s t i t u tion : Montana Sta te Unive rs ity  Durat ion : 12 Mos.
Princ ip al  In ve stigato r: Ralph E. Powe
Pro ject  T i t le : Technical  F e a s ib il it y  Study o f a Wind 

Conversion System Based on the Tracked 
V eh ic le -A ir fo il  Concept

The objective of this proposal is to evaluate the technical feasibility of a 
wind energy conversion system based on the tracked vehicle-airfoil concept. 
Specific goals include (1) to establish performance specifications for the 
major system components and to identify interface requirements, (2) to for
mulate sets of alternative system designs to meet above conditions, (3) to 
perform engineering analysis of these systems, to identify major strengths 
and weaknesses and to select most promising design, (4) to initiate a de
tailed systems design, including economic considerations, to establish tech
nical feasibility.

Solar energy sustains the winds. It is calculated that the power potential 
in the winds over the continental U.S., the Aleutian arc and the Eastern - 
seaboard is about ICj kilowatts electric. Winds are remarkably repeatable 
and predictable. The momentum in moving air can be extracted by momentum- 
interchange machines located in suitable places such as plains, valley, and 
along the continental coastal shelves. A desirable windpower system would 
incorporate a storage and a peaking capability, thereby being able to span 
between the variable wind and the patterned electricity consumer demand.
This project is concerned with assessing the technical feasibility of a no
vel momentum-interchange device which involves vertical airfoils mounted 
on carriages which move along on a horizontal closed track system.

NSF/RANN So lar  Energy Grant: AG-465 Amount: $11,700
Granted: 5/31/73 Gate: 6/1 /73
In s ti  tu ti o n : NASA/Lewis Res, C tr , Du ra ti o n : 06 Mos.
Prin cipal  In vestiga to r: Joseph M. Savino
Pro ject  T i t le : Wind Energy Conversion Workshop

A wind energy conversion workshop will be held in Washington, D.C., June 11, 
12, and 13, 1973. The purpose of this workshop is to provide a forum for 
discussions of governmental, research and development, and industrial aspects 
of wind energy conversion systems. These discussions will provide for: 

Information exchange on research project accaomplishments

An assessment of the state of the art

The priorties for future efforts

The workshop will bring together people who have been or are presently active 
in this field, as well as representatives from the power equipment industry, 
appropriate aircraft industries, government agencies - such as the FPC, DOI, 
NOAA and the potential users - such as utilies, industry, etc.

The program will include short presentations by representatives from each 
research project, and will provide discussion periods to address such general 
questions as coordination, continuing information exchange, communications 
with the user community, contributions to program planning and operation, and 
cooperation in other solar energy applications. These discussions will bene
fit the entire program.
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NSF/RANN Solar Energy Grant: GI-39457
Granted: 6/Z0/73
In s ti tu ti o n : Oklahoma State Unive rs ity
Pr incipa l In ve st ig ato r: Willia m L. Hughes
Pr oje ct T it le : Development of  an E le ctr ic a l Generator 

and E le ct ro lysi s Ce ll fo r  a Wind Energy 
Conversion System

Amount: $141,600 
E ff . Date: 7/1/73 
Du ration:~ 18 Mos.

The ob ject ive of th is  pr ojec t is  to develop an e le c tr ic a l generator and el ec troly s is  un it  su ita ble fo r a wind energy conversion system. Spe ci fic  goals include  (1) to  des ign,  fa bric at e and te st a 10 kw e le c tr ic a l generator su ita ble fo r a wind conversion system, (2) to des ign,  fa bricate  and te st a lOkw e le ctro ly s is  un it  su ita bl e fo r a wind conversion system, and (3) to perform a systems study of  a wind energy conversion system inco rporat ing the above components.
Solar energy sus tains the winds. I t  is  ca lcu lated  that  the power po tent ia l in the winds (jiyer the continenetal U.S ., the aleu tia n arc and the Eastern seaboard is  about 10 ki lowat ts  e le c ti c . Winds are remarkably repeatable and pred ictable.  The momentum in moving a ir  can be extracte d by momentum-interchange machines loca ted 1n su ita ble places such as p la in s, va lle ys , and along the cont ine nta l coastal  she lves . A desirab le windpower system would inc orp ora te a storage and a peaking capab il ity , thereby being able to span between the va ria ble wind and the patterned e le c tr ic it y  consumer demand. This pr oje ct  is  concerned wi th developing two key components in  such a windpower system, i . e . ,  the e le c tr ical generator to convert  the va ria ble sh af t power In to  e ither constan t frequency ac power or dc power to run an e le c tr o ly s is  ce ll  which, in  tu rn , would generate hydrogen and oxygen fo r storage and reconversion  on demand.

NSF/RANN Solar Energy Grant: GI-39H5 Amount: $ll*,000Granted: 5/17/73 Eff. Da te : 5/15/73Institution: Carnegie-Mellon University Duration: 12 mos.Principal Investigator: Abrahim Lavi
Project Titl e: Conference on Power Generation from Ocean Temperature 

Difference

A conference on the generation of electric power by utilizing the temperature differential in tropical oceans will be held at Carnegie-Mellon University in order to exchange information among present researchers and potential contributors to this scheme of power generation and utilization. The participants will include (l) engineers and scientists presently supported by NSF-RANN programs and other governmental organizations and (2) specialists from government, industry and universities on the generation, transmission and utilization of Solar Sea Power Plants (SSPP). The conference will be a two day affair. The first day will be devoted to the presentation of various schemes and proposals for the solution of important technical problems in a SSPP. The second day, the participants will break into small working groups for more detailed and substantive discussions of specific problem areas. 500 copies of the conference paper summaries and discussions will be made available to attendees and NSF six weeks after the conference.



NSF/RANN Solar Energy Grant: GI-39H 1*
Granted: 5/21/73
Institution: Carnegie-Mellon University 
Principal Investigator: Clarence Zener 
Project Title: Solar Power Ocean-Based Plants

Amount: $190,000 
Eff. Da te : 6/1/73 
Duration: 18 mos.

The objective of this project is the investigation of solar power systems based 
upon thermodynamic cycles of heat engines utilizing the natural energy resource 
system of ocean temperature differences. These power plants could produce 
electricity or storable fuel, e.g., hydrogen, while also producing large quanti
ties of fresh water. The operation of these power systems depends upon use of 
the enormous quantities of warm ocean surface water, warmed by the sun particu
larly in tropical oceans and the Gulf Stream, for the boiler heat and the use 
of deep, cold water at the same location, due to deep currents from the earth's 
poles, for the condenser side of a heat engine. Though the temperature difference 
between boiler and condenser gives rise to small carnot and practical conversion 
efficiencies, preliminary designs and economic analysis indicate that the potential 
for economic power systems should be investigated further. This project will 
develop computer-based analytical models for technical and economic analyses of 
components and subsystems of the most important approaches to these power systems.
A system model for analysis and optimization of power systems will be developed to 
undertake parametric analysis and to obtain minimum power costs. Sensitivity 
analyses of system parameters on performance and power costs will also be done.
The project will include studies of heat exchangers, turbine-generators, and 
possible effects of the ocean environment.

NSF/RANN Solar Energy Gra nt: GI-3^979 
Granted: 2/9/73
Institution: University of Massachusetts 
Principal Investigator: William E. Heronemus 
Project Titl e: Ocean Sited Power Plant

Am ou nt: $25,200 
Eff. Da te: 2/15/73 
Duration: 18 mos.

This project provides support for additional work on one of the two exploratory 
research tasks supported initially under GI-3^979- The augmented effort will 
be applied to marine system conceptualizations and feasibility studies of power 
generation from ocean temperature differences where the boiler and condenser 
temperatures are about 75-85 degrees F (tropical surface waters) and 35-^5 degrees 
F (bottom waters below 2000 feet), respectively. The goal of the research is to 
determine the technical and economic feasibilities of a complete system, including 
hull designs and anchoring, that is designed around a selected heat engine and 
working fluid. All components of a system will be conceptualized and evaluated 
including hulls, heat exchangers, pumps, pipes, electrolysis of water to hydrogen 
fuel, etc. for a 100-^00 Mw central power station moored in the Gulf Stream. An 
estimate of the cost of a complete system will be developed. The augmented project 
will develop a d d i  t . i n n a l  system information and data related to selection of heat 
engine working fluids, associated turbine design, design of heat exchangers, 
analysis of cold water intake piping and power requirements, water desalting 
equipment, and preparation of cost estimates for turbomachinery and heat exchangers
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NSF/RANN Solar Energy Grant: GI-39240 Amount: $10,000Granted: 5/4/73 E ff . Date: 6/1/73In s ti tu ti o n : In te rn at iona l Solar Energy Soc iety  Du rat ion : 6 Mos.Pr incip al  In vestigato r( s):  Cherry, W.R. -  Chairman
Proje ct T it le : Prin tin g of  the 1973 In te rn at iona l Solar Energy 

Congress Abstracts

An in te rn atio na l meeting on Solar Energy w il l be held in  Pa ris , France on Ju ly 2-6 , 1973. The funds from th is  gra nt are to be used to support in  part the prin ting of  700 sets of  abstrac ts of  the approximately  350 papers selected fo r the meeting . One hundred sets o f the abstrac ts are to be submit ted to the National Science Foundation fo r  it s  use and the oth er 600 sets  are to be given to the attendees of  the congress. The primary purpose of  th is  grant is  the dissemination  of inform ation  on so la r energy research. Each ab st ract  w il l have pr in ted at  the bottom, "The pri n ting  of  th is  document was supported by a grant from the Research Ap pli ca tions  Dire ctorate of the National Science Foundation, an agency of the U.S. Government."

NSF/RANN Solar Energy Grant: GI-32488 
Granted: 11/21/72 
In s ti tu ti o n : Unive rs ity  of  Maryland 
Pr incipa l In vestigato r: Re dfie ld W. Alle n 
Projec t T it le : Solar Energy Panel

Amount: $24,600 
E ff . Date: 9/15/72 
Du ration: 6 mos.

The ob ject ive of th is  pr ojec t is  the evalu ation o f the effect s of  system opt ions and actua l process factor s on the performance and op tim izat ion of  so lar absorption  a ir  cond ition ing systems. Spe ci fic  goals inc lude (1) The development of parame tric performance factor s fo r ideal and actual  system opera tion  at various thermodynamic co nd ition s,  (2) evalu ation of  the thermal he lio trop e fo r use with sun-t rack ing  co lle cto rs , (3) the thermodynamic and economic op tim izat ion o f the co llec to r and absorp tion  re fr ig e ra tion  systems.

In a recent  stu dy , the NSF/NASA So lar  Energy Panel concluded th a t,  w ith  a subs ta n tia l development program, by the yea r 2000 so la r energy could economically provide  up to 10% of the to ta l bu ild in g hea ting and cooling  energy requirements.  This represents a major impact on the bu ild in g indu st ry , w ith  an annual fo ss il  fuel  sayings of  approxim ately $2.1 b il li o n ,  based on a fuel  cost of  $1.00/10° btu . While the energy requirements fo r  a ir  co nd ition ing are a small fr ac tion  of the to ta l annual bu ild ing heat ing and cooling  energy demand, the ra p id ly  growing a ir  co nd ition ing power demands pe riod ic a lly  tax the peak load capacity of  reg ional power networks. T h is s it u a ti o n  gives  added emphasis to the need to develop so lar powered a ir  co nd ition ing.  Once so la r a ir  co nd ition ing becomes a marketable product i t  w il l be possible  to combine i t  w ith  so la r heatin g, wi th associated savings in  in i t ia l  cost.  This pr oje ct  to conduct op tim izat ion stu die s of  so lar powered a ir  co nd ition ing systems, should de fine lim ita tions  of present technology and po in t to ways of  lowering cost and improving performance.
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NSF/RANN Solar Energy Grant: C-831 
Granted: 7/2/73
In s t it u t io n : The M itre Corporat ion 
Prin cipa l In vestigato r: Richard S. Greeley 
Pro ject  T it le : System Study of the NSF

Solar Energy Research Program

Amount: $152,334 
Eff. Dat e: 7/1/73 
Du ration: 4 mos.

The proposed ob jecti ves of th is  co nt ract  are to perform a system 
analy sis  of  the NSF Solar Energy Research Program, and based on 
the an alys is , develop a recommended fiv e- ye ar  prel im inary program 
development plan emphasizing proo f-o f-concept experiments and 
the suppor ting advanced research req uired in  the program. The 
study w il l id en ti fy  major issues, es tabl ish p r io r it ie s  among the 
var ious program elements and prov ide co st -b ene fit  an alys is.

NSF/RANN Solar Energy Grant: GI-37124 
Granted: 2/12/73
In s ti tu ti o n : Unive rs ity  of  Pennsylvania
Prin cipa l In vestigato r: Ma rtin  Wolf
Pro ject  T it le : Solar Energy Research Conference

Amount: $11,000 
E ff . Date: 2/1/73 
Du rat ion : 05 mos.

A gran tee so la r energy research conference w il l be held at the Unive rs ity  o f 
Pennsylvania  February 6 and 7, 1973, fo r the purpose of  exchanging informa tion 
on NSF-RANN sponsored so la r energy research pr oje ct s.  The ob jecti ves of  the 
conference are:

1) Inform ation exchange on research pr oje ct  accomplishments;
2) Id e n ti fi ca ti o n  of spe cia l problem areas in  research
3) Coord ination  of  so la r energy research ;
4) Improvement of  communications with  the user community;
5) Con tribu tion to so la r energy research program pla nn ing ; and to
6) Fos ter cooperation in  ap pl icat ions  of  so la r energy research.

The program w il l inclu de  shor t presen tat ions by rep resentat ive s from each research 
pro je c t,  and w il l provide discuss ions periods to address such general ques tions 
as coordin at ion  of  so la r energy research pro je ct s,  cont inu ing  informat ion  exchange 
communications with  the user community, co nt rib ut ions  to program plann ing and 
op erat ion,  and cooperation in  so la r energy ap pl icat io ns .

Par tic ipan ts  from oth er in te rested  Federal agencies w il l be in vited to attend.
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NSF/RANN Solar Enerqy Grant: GI-3499?
Granted: 5776772 2

In s ti tu ti o n : Case Western Reserve Unive rs ity  
Pr incip al  In vestigato r: L.0. Krampitz 
Pr oje ct T it le : Hydrogen Production by Photosynthes is and 

HydrQgenase A c ti v it y —An Energy Source

Amount: $150,000 
E ff . Date: 7/1/72 
Du ration: 18 Mos.

The ob ject ive of th is  research pr oje ct  is  to inve st igate the fe a s ib il it y  fo r 
d irect formation  of  hydrogen gas through bioconversion of so lar energy, employ
ing the photosyn the tic apparatus of green pla nts  and algae and the ca ta ly ti c  
a c ti v it y  of  the enzyme, hydrogenase. Under the st im ulat ion o f li g h t  the 
photosyn the tic apparatus in  ch loroph yl l and oth er accessory pigments can ra ise  
the ox idat ion- redu ct ion po tent ia l o f the ele ctrons released from water to a 
leve l as much as 0.3 v o lt  more negative than the hydrogen ele ctrode. There
fo re , i t  is  thermodynamica lly possible  to couple the reducing po tent ia l of  these 
electrons wi th  hydrogenase to bring about the red uct ion  of  hydrogenions to 
form hydrogen gas. The hydrogenases may ex is t e ith er endogenously in  algae or 
exogenously in  ba cter ia l sources. Several p o s s ib il it ie s  w il l be investiga ted 
fo r accomplishing the require d coupling of  ph otos yn thet ical ly  reduced substances 
and appro priate  hydrogenase a c ti v it y .

NSF/RANN So lar  Energy Grant: GI-32726 
Granted: 4/1 /72
In s t it u t io n : Rutgers, the Sta te Unive rs ity  
Pr incipa l In vestiga to r: Wayne A. Anderson 
Pro ject  T it le : An Improved Schottky  Bar rier  

Ph otovoltaic  Diode fo r  Solar 
Energy Conversion

Amount: $16,000 
E ff. Date : 4/1 /72 
Du ration: 18 mos.

The ob ject ive o f th is  pr oje ct  is  to  develop a more e ff ic ie n t and 
cheapter ph otov ol ta ic  device using Schottky Barr ie r Diode (SBD) 
p ri nc ip le s. This pr ojec t inc ludes ca lculatio ns to determine the 
optic al prop er tie s and to se lect  thicknesses o f various  metal coa t
ings on semiconductor substra tes  fo r proposed designs o f SBD so lar 
c e ll s ; the te st in g of  metal fi lm s (e .g .,  Au-Cr) fo r op tic al  and 
e le c tr ic a l pr op er tie s;  the fa brica tion  o f so la r ce lls  using evapora
tion  and sp ut te rin g techniques; and te st in g to eva luate the e f f ic 
iency o f the re sulti ng SBD so lar c e ll s . Prel im inary ca lculat ions  
and experiments indi ca te  that  SBD pr in cip le s can improve the e f f ic 
iency of  a so la r ce ll  by inc rea sing the fr ac tion  of  photons that  
o p ti c a ll y  reach the ac tiv e volume and by incre as ing  the usable photon 
energy range fo r generating fre e carr ie rs  in  the metal or semicon
ducto r fi lm s .
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NSF/RANN Solar Energy Grant: GI-39584 
Granted: 7/19/73

Amount: 
Eff. Date:

Institution: Texas A&M University Duration:
Principal Investigator: Richard R. Davison 
Project Title: Further Development of the Compressed-Film 

Floating-Deck Solar Water Heater

$36,900 
9/1/73 
12 mos.

A solar heater, invented by the investigators, will be further 
developed as a potentially low-cost solar energy collector. The 
collector employs a thin compressed film of water on a floating 
insulated deck so that rapid response to solar conditions and 
low cost objectives are realizable. The objectives of the proposed 
research are: 1) to make performance runs using a wide variety of 
conditions so heat performance can be corrected in terms of solar, 
meterological and configurational parameters; and 2) to test various 
design details and materials to optimize these with respect to cost 
and performance.

Two heaters will be built, one to be used strictly for performance 
correlations and the other to test various design configurations.

*Under study for Office of Saline Water. 
States of America.

Patent assigned: United

NSF/RANN Solar Energy Grant: GI-34872 
Granted: 9/10/73

Amount: 
Eff, Date: 
Duration:Institution: University of Delaware 

Principal Investigator: Karl W. Boer
Project Title: Direct Solar Energy Conversion for Large-Scale 

Terrestrial Use

$294,100 
9/10/73 
12 mos.

This research is the renewal proposal for the second year of a project 
directed to further understanding and development of CdS/Cu2S solar 
cells to obtain longer-life, higher performance, more economical cells 
for applications in large and small-scale solar energy conversion 
systems. The principal objectives are (1) improved understanding 
of the basic properties and conversion mechanics of CdS/Cu2S cells,
(2) improved understanding of the effect of every single process 
step on the cell mechanism and, (3) lifetime testing and development 
of reliable accelerated test methods.
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NSF/RANN S o la r  Ene rg y G ra n t: G I- 40 25 3 Am ou nt : $13,0 00
G ra n te d : 8 /2 0 /7 3  E f f . D a te : 8 /2 1 /7 3
I n s t i t u t i o n : In d ia n a  U n iv e rs it y /B lo o m in g to n  D u ra t io n : 12 mos.
P r in c ip a l  I n v e s t i g a t o r : Antho ny  San P i e t r o
P r o je c t  T i t l e : Work sho p on  Hy drog en  P ro d u c ti o n  by B io p h o to ly s is

The o b je c t iv e s  o f  t h i s  r e s e a rc h  wor ks ho p a r e ,  f i r s t  to  d is c u s s  th e  
dev el opm en t o f b io s o l a r  c o n v e rs io n  te c h n o lo g y  to  p ro duce  p r a c t i c a l  
f u e ls  an d , s e c o n d ly , to  encoura ge  an  in fo rm a ti o n  exch an ge n e c e s sa ry  
to  a c h ie v e  t h i s  g o a l.  T hre e m aj o r r e s e a r c h  q u e s t io n s  w i l l  ha ve  to  
be  c o n s id e re d  a t  t h i s  c o n fe re n c e .

The se  a r e :

1 . What a re  th e  re q u ir e m e n ts  to  s t a b i l i z e  i n d iv id u a l ly  each  
ph o to sy st em  (o f  p h o to s y n th e s is )  o r  to  s t a b i l i z e  c o l l e c t i v e l y  b o th  
pho to sy st e rn s?  In  c o n c e r t w it h  t h i s  q u e s t io n ,  th e  e f f i c ie n c y  o f th e  
b i o - s o l a r  c o n v e rs io n  p ro c e s s  w i l l  a ls o  be  c o n s id e re d  in  d e p th .

2 . What sh o u ld  be  th e  n a tu re  o f th e  re d u ced  p ro d u c t o f  th e  b io 
s o l a r  c o n v e rs io n  p ro c e ss ?  Sh ould  i t  be  hydro gen  gas ?

3 . I f  th e  b io - p h o to ly s i s  o f w a te r  to  p ro d u ce  hydro gen  i s  th e  
p ro c e ss  o f p r e fe r e n c e ,  th e  a v a i l a b i l i t y  o f  an  o x y g e n - in s e n s it iv e  
h y d ro genase  I s  a b s o lu te ly  n e c e s s a ry . Do su ch  h y d ro g en ase s e x i s t  in  
n a tu re  o r  w i l l  i t  be  n e c e s sa ry  to  r e s o r t  to  g e n e t i c  m a n ip u la ti o n  to  
p ro v id e  su ch an  enz ym e?

The in -d e p th  a sse ssm e n t o f th e s e  th r e e  q u e s t io n s  w i l l  r e q u ir e  a 
c o n fe re n ce  o f  two days le n g th . T hes e d i s c u s s io n s  w i l l  h o p e fu ll y  
fo rm u la te  a p la n  o f  ap pro ach  d e s ig n ed  to  p ro v id e  s u f f i c i e n t  a d d i t i o n a l  
in fo rm a ti o n  to  a ll o w  f o r  a te c h n o lo g ic a l  a sse ssm e n t o f  th e  p ro ble m  
some f iv e  o r  so  y e a rs  h e n ce . D uri ng t h i s  i n i t i a l  p e r io d ,  th e  g o a l 
w i l l  be  th e  e v a lu a t io n  o f th e  t h e o r e t i c a l  and p r a c t i c a l  f a c to r s  
r e l a t i n g  to  s u c c e s s f u l  a p p l i c a t io n  o f  th e  s o l a r  c o n v e rs io n  p ro c e s s  
u s in g  a b io lo g i c a l  p h o to - c a ta ly s t .

F iv e  hundre d  c o p ie s  o f th e  c o n fe re n c e  p a p e r su m m ar ie s an d d is c u s s io n s  
w i l l  be  made  a v a i l a b l e  to  a tt e n d e e s  an d th e  NSF s i x  we eks a f t e r  th e  
c o n fe re n c e .
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NSF/RANN Solar Energy Grant; GI-40457 
Granted: 9/ /73
Institution: Colorado State University 

George Lof

Amount: $238,000
Eff. Date: 9/ /73 
Duration: 24 mos.

Principal Investigator:
Project Title: Design, Construction, and Testing of Residential 

Solar Heating and Cooling System

This project is a two-year experimental development of a fully 
operational residential heating and cooling system based on solar 
energy as the principal energy supply. No completely integrated 
system has ever been operated in this country. The objective is 
to design, build, and test a reliable and economical, integrated 
solar heating and cooling system. A lithium bromide absorption air 
conditioner, previously tested with a solar energy supply at the 
University of Wisconsin by personnel associated with this project, 
will be utilized for the cooling cycle. The computer program 
developed in the Wisconsin project, "A Simulation Study of Solar 
Heating and Cooling for the United States," will be used to 
optimize the design of this particular system of heating, cooling 
and water heating, and detailed studies on the technical 
performance and economics of this system will be conducted. Design 
will require six months, construction— six months, preliminary and 
final performance testing— one year. These facilities are then to 
be used for testing components and complete systems for solar heating 
and cooling developed by other NSF grantees and commercial manufacturers.

NSF/RANN Solar  Energy Gr an t: C-853 Amount: ^4 6,6 64
Granted: 9/T2773 E ff . Date: 9 /J 2/73
In s t it u t io n : A rthur D. L i t t le  Dura tio n:" 1 2  m o s -
P rinc ip a l In ve s ti g a to r: Joan Berkowitz
P ro je ct T i t le : Technology Assessment o f T e rr e s tr ia l 

Solar  Energy Resource Development

ADL w il l  conduct a technolo gy  assessment o f te r re s tr ia l so la r energy 
resource development in  or de r to  id e n ti fy  and examine d ir e c t and 
in d ir e c t e ff e c ts , impacts , and consequences o f the development and 
use o f energy systems th a t includ e substa ntia l so la r components.
The program w il l  be subd ivided in to  a number o f in te gra te d  task s:

Task I - Selec tio n o f T e rr e s tr ia l Solar  Technologies fo r  Assessment 
Task I I  - Id e n ti fi c a ti o n  o f Po ss ible Po ints  o f Impact 
Task I I I  -  Id e n ti fi c a ti o n  o f Part ie s a t In te re s t 
Task IV - An alys is o f Impacts
Task V - A ltern ate  Energy Stra te gies
Task VI - D e fi n it io n  o f Pub lic  Polic y Option s
Task V II  - Dissem ina tion and U ti li z a ti o n  o f Resul ts
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NSF/RANK Solar Energy Grant: C-853 Granted! 9/28/73 Amount: $1+85,652 
Eff. Date: 10/9/73 
Duration: 8 mo s.Institution: TRW Systems Group 

Principal Investigator: J. E. Boretz 
Project Title: Solar Heating and Cooling of Buildings - Phase 0 Study

This is the initial phase of a multiphased program whose objective is to advance the widespread use and availability of systems utilizing solar energy for heating, cooling and the hot water needs of buildings by proving that such systems are economically justifiable, technically feasible, and socially acceptable.

This project is one of three independent study efforts with each 
contractor team working independently to bring widely diverse experience and expertise to bear on the problem, and to assist in the development of a broad industrial base.

The objective of the Phase 0 study will be to establish the program feasibility and provide the basis of planning the later phases of the program by: l) Developing the heating, cooling and hot water require
ments of all building types in all climatic regions of the U.S.2) Conceptualizing integrated solar energy systems to meet the require
ments and utilizing conventional fuels to supplement the solar energy systems. 3) Determining the-economic viability of the various systems 
and applications, recommending the systems which are viable and have an impact for .proof-of-concept experiments. The experiments will be conducted in subsequent phases under separate contracts.

NSF/RANN Solar Energy Grant: C-85U Amount: $503,085
Granted:9/28/73 Eff, Date: 10/9/73Institution: Westinghouse Electric Corp. Duration: 8 mos.Principal Investigator: R. E. Kirby
Project Title: The Solar Heating and Cooling of Buildings - Phase 0 Study

This is the initial phase of a multiphased program whose objective is to advance the widespread use and availability of systems utilizing solar energy for heating, cooling and the hot water needs of buildings by proving that such systems are economically justifiable, technically feasible, and socially acceptable.

This project is one of three independent study efforts with each contractor team working independently to bring widely diverse, experience and expertise to bear on the problem, and to assist in the development of a broad industrial base.

The objective of the Phase 0 study will be to establish the program feasibility and provide the basis of planning the later phases of the program by: l) Developing the heating, cooling, and hot water require
ments of all building types in all climatic regions of the U.S.2) Conceptualizing integrated solar energy systems to meet the require
ments and utilizing conventional fuels to supplement the solar energy systems. 3) Determining the economic viability of the various systems 
and applications, recommending the systems which are viable and have an impact for proof-of-concept experiments. The experiments will be conducted in subsequent jihases under separate contracts.
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NSF/RANN Solar Energy Grant; C-855 Amount: $5^7,322
Granted: 9/28/73 Eff. Date: 10/9/73
Institution: General Electric Co. Duration: 8 mos.
Principal Investigator: A. D. Cohen
Project Title: The Solar Heating and Cooling of Buildings

This is the initial phase of a multiphased program whose objective is to 
advance the widespread use and availability of systems utilizing solar 
energy for heating, cooling and the hot water needs of buildings by 
proving that such systems are economically justifiable, technically 
feasible, and socially acceptable.

This project is one of three independent study efforts with each 
contractor team working independently to bring widely diverse experience 
and expertise to bear on the problem, and to assist in the development 
of a broad industrial base.

The objective of the Phase 0 study will be to establish the program 
feasibility and provide the basis of planning the later phases of the 
program by: l) Developing the heating, cooling, and hot water require
ments of all building types in all climatic regions of the U.S.
2) Conceptualizing integrated solar energy systems to meet the require
ments and utilizing conventional fuels to supplement the solar energy 
systems. 3) Determining the economic viability of the various systems 
and applications, recommending the systems which are viable and have an 
impact for proof-of-concept experiments. The experiments will be 
conducted in subsequent phases under separate contracts.
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NSF/RANN Solar Energy Grant: Amount: $53,800Granted: Eff. Date: 12/1/73Institution: University of Houston Duration: 12 mos.Principal Investigators: John R. Howell and Richard B. Bannerot Project Title: The Evaluation of Surface Geometry Modificationto Improve the Directional Selectivity of Solar Energy Collectors
The performance of the flat-plate collector can be greatly enhanced with the use of spectrally (wave length) and/or directionally selective surfaces. Since the sun’s radiation approximates that from a 5600°K black body, it possesses significantly differett spectral characteristics from those exhibited by the radiation emitted from the collector surface (around 400°K). If surface coatings can be selected which absorb efficiently in the shorter wavelength region and emit poorly in the longer wavelength region, a collector surface will result with efficiency greater than that of a black body. Directional selectivity can also be very useful. The preferred absorption direction of the collector surface can be aligned to take advantage of this fact. In addition, if the surface emits directionally, it may emit only a fraction of that energy emitted by another otherwise similar diffuse surface.
This project will examine two model geometries to determine the optimum parameters that will maximize the directional selectivity. The choice of the models will be based on a trade-off study considering cost and predicted performance. The two models will be constructed and tested for their actual radiative behavior.This behavior will then be compared with the predicted values. The radiative properties necessary to the analysis will be determined experimentally. This experimental work will be carried out using existing laboratory equipment through a cooperative agreement with the NASA Johnson Spacecraft Center.

NSF/RANN Solar Energy Grant: Amount: $76,700Granted: Eff. Date: 11/1/73Institution: National Bureau of Standards Duration: 6 mos.Principal Investigator: James E. Hill
Project Title: Development of Methods of Evaluation and TestProcedures for Solar Collectors and Storage Devices

The objective of this project is to identify those parameters which are inherent in the equipment design and which should be covered by the testing and rating procedures, and to develop test procedures that will equitably compare different designs in relation to representative standard design climate conditions. The testing procedure should have the characteristics of reasonable accuracy and reproducibility, be easily understood, and be similar in form to testing and rating procedures for other heating systems. The project will consist of three tasks: (1) review of the methods of analysis that have been proposed in the past for evaluation of solar equipment; (2) review of current procedures for testing and reporting performance data of solar collectors and storage devices; and (3) the development of recommended test methods and rating procedures. Afollow-on project may be the experimental verification of therecommended test methods and rating procedures, however this step is not included in the initial project.
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NSF/RANN Solar Energy Grant:
Granted:
Institution: Hittman Associates, Inc.

Menchen

Amount:
Ef f.Date: 
Duration:

$49,200 
11/1/73 
5 mos.

Principal Investigator: Wm. P.
Project Title: Assessment of Rankine Cycle Engines for

Potential Application to Solar Powered Cooling 
of Buildings

The Clean Air Amendments of 1970 prompted renewed and vigorous attempts 
to develop a "steam1’ engine for automotive propulsion since such a sys
tem has the potential of exceeding the stringent emission standards set 
by EPA for automobiles. Many engine designs have been proposed and 
built for the automotive application since 1970. The work proposed 
under this project is to examine these engines and to project their 
potential performance under the conditions of a heat source from a 
solar energy collector and load from a building cooling plant. The 
basic components of a Rankine engine are a boiler, expander, pump, con
denser, and the working fluid (and in some cases, a recuperator). In 
an automobile, the boiler, pump, and condenser are critical components 
whose size and weight significantly Influence performance. In a solar 
energy-Rankine engine cooling system these limitations may not exist; 
however, the temperature of the heat source and the temperature differ
ential between source and condenser may be much smaller.

This study will review and compare the performance characteristics of 
the Rankine engines developed recently. Solar energy system components 
will be characterized as they influence the quantity and quality of 
thermal energy that can be delivered to the heat exchanger in the 
Rankine engine boiler or to the Rankine engine directly if the solar 
collector serves as a boiler. The performance of the various Rankine 
engines will be projected in terms of solar energy system operating 
conditions to provide insight into problems requiring further research 
and development.

NSF/RANN Solar Energy Grant: (AG-485) Amount:
Granted: 10/3/73 Eff.Date:
Institution: Jet Propulsion Lab./NASA Duration:
Principal Investigator: Ralph Lutwack
Project Title: Assessment of Photovoltaic Conversion of 

Solar Energy for Terrestrial Applications

$34,000 
9/1/73 
6 mos.

The objective of this project is to provide a detailed technical 
assessment of the photovoltaic conversion of solar energy for terres
trial applications. Recommendations will be made concerning research 
and development programs necessary to develop the full potential of 
this solar energy conversion technology. These recommendations will 
contain task objectives, milestones, program phasing, implementation 
approach and required levels of support. A workshop on photovoltaic 
energy conversion will be organized to provide a sound basis for this 
assessment. A report on the conclusions of this project will be pre
pared for widespread dissemination.

25-108  0  - 74 - 23
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NSF/RANN Solar Energy Grant;
Granted:
Institution: Aerospace Corporation 

A

Amount: 
Eff.Date: 
Duration:

$250,009 
11/1/73  
9-1/2 mos.Principal Investigator: A. B. Greenberg 

Project Title: Solar Thermal Conversion Mission Analysis

The objective of this analysis is to provide a basis for selecting 
the most promising missions, i.e. (powerplant scale and function) for 
solar thermal conversion systems in the Southwestern United States 
for the period 1980-2000. This effort will apply the methodology which 
has been developed for assessing the role of solar thermal conversion 
in large scale production of electrical energy throughout the South
western U. S. and develop and apply methodology necessary to assess the 
role of total solar energy systems in that region. The study approach 
will Include: 1) Collection and correlation of regional solar insolation 
and climatological data over the Southwestern U. S., 2) Review, analy
sis and projection of electrical and thermal demands in the region for 
the time period 1980-2000, 3) Application of the previously developed 
methodology to evaluate the potential of municipal or remote central 
station solar thermal power plant, and assess the applicability of such 
power plants to the existing power grid, 4) Extension of the methodology 
to combine electrical/thermal service systems for industrial, community, 
military base or municipal applications, 5) Development of system and 
subsystem requirements, and 6) Evaluation of siting opportunities and 
constraints in the Southwestern U. S.

NSF/RANN Solar Energy Grant:
Granted:
Institution: G. T. Schjeldahl Company

Amount: 
Eff.Date: 
Duration:

$260,109 
11 /1/73  
12 mos.

Principal Investigator: Ross A. Stickley 
Project Title: Solar Power Array for the Concentration 

of Energy

The objective of this project is to estimate the technical and economic 
performance of a heliostat (steerable reflector) array-central receiver 
solar thermal conversion system operating in a hybrid configuration 
with a conventional fossil fuel generating system. This approach is 
one wherein solar energy is utilized when available in a so-called 
"energy displacement" mode; thus minimizing or eliminating the require
ment for energy storage and simultaneously reducing fossil fuel usage. 
The scope of the effort includes: 1) definition of hybrid power plant 
functional, performance and operation requirements, 2) conceptual design 
of alternative systems, 3) development of analytical tec-niques for 
estimating the incident solar flux on the receiver and the heat transfer 
to the receiver working fluid, 4) defining a baseline system design and 
5) conducting materials analysis and specimen testing to define the 
applicability of metallized thin film reflective materials to heliostat 
reflectors.
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NSF/RANN So l a r  Ene rg y G ra n t: (C -847 ) Am ount: $120,000
G ra n te d -: 10/1 0/73  E f f .  D a te : 8/1 /73
I n s t i t u t i o n :  A ss o c ia te d  U n i v e r s i t i e s ,  I n c . D u ra t io n : 11 mos.
P r in c ip a l  I n v e s t i g a t o r : V ic to r  Brem enka mp
P r o je c t  T i t l e :  S u pport  o f  U .S .- U .S .S .R . C o o p e ra ti o n  

in  S o la r  an d G eo th er m al  Ene rg y

The U .S .- U .S .S .R . J o i n t  Co mmiss ion on  S c i e n t i f i c  an d 
T e c h n ic a l C o o p e ra ti o n  ap pro ved  a c t io n  pr ogr am s o f d i r e c t  
c o o p e ra t io n  in  s i x  g e n e ra l a re a s  o f  s t ro n g  m utu al  
i n t e r e s t  an d b e n e f i t  to  b o th  c o u n t r i e s .  The s ix  a re a s  
i d e n t i f i e d  a re  e n e rg y , co m pute r a p p l i c a t io n s  to  man ag em en t, 
a g r i c u l t u r a l  r e s e a r c h ,  m ic r o b io lo g ic a l  s y n th e s i s ,  chem ic al 
c a t a l y s i s ,  an d w a te r  r e s o u r c e s .  T h is  p r o j e c t  p ro v id e s  
s u p p o r t f o r  th e  U .S . a c t i v i t i e s  in  two su b g ro u p s—s o la r  
en e rg y  an d g eo th e rm al e n e rg y .

NSF/RANN Solar Energy Grant: GI-32488-3 
Granted:
Institution: University of Maryland 
Principal Investigator: Redfield Allen 
Project Title: Solar Energy Panel

Amount: $15,900 1
Eff.Date:
Duration: 6 mos. 1

Under a previous grant, the University of Maryland organized and 
conducted two workshops: The Solar Thermal Energy Conversion Work
shop and the Solar Heating and Cooling for Buildings Workshop.

The objective of this supplementary grant is to provide support for 
the preparation, publishing and distribution of the reports of these 
workshops, as well as the distribution of the remaining copies of the 
Solar Energy Panel Report.
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NSF/RANN Solar Energy Grant:
Granted:
Institution; National Oceanic & Atmospheric 

Administration
Principal Investigator: Lester Machta

Amount; $19,040
Eff.Date: 11/15/73 
Duration: 6 mos.

A workshop will be conducted to define the needs for, and availability of, geophysical data (mainly on solar insolation) for solar energy 
applications. Attendees will be drawn from the solar energy user community, from meteorologists, and from persons specializing in the instrumentation, measurement, and dissemination of these data or monitoring devices. Emphasis will be placed upon the status of existing data, how to make the best use of such data, present monitoring capabilities, and the development of priorities for obtaining appropriate data for solar energy requirements in the future.

NSF/RANN Solar Energy Grant: Amount:
Granted: Eff.Date:
Institution: McDonnell Douglas Astronautics Duration:

Company-West
Principal Investigator: G. F. Pittinato
Project Title: Elimination or Control of Material Problems 

in Water Heat Pipes

$189,450
12/1/73 
12 mos.

The objective of this research project is to determine an effective 
combination of materials, fabrication methods, and operating procedures for a water heat pipe that will provide satisfactory long life operat
ing performance for temperatures up to 310°C. The research project 
will be conducted in three subphases. These subphases will: 1) Define 
the most effective combination of design, materials fabrication methods, and operating procedures that eliminates or minimizes noncondensable 
gases in water heat pipes, 2) Fabricate and test a 15-20 meter long 
water heat pipe that utilizes the procedures established in (1) and is projected to be cost effective and compatible with full-scale production and preparation methods and 3) Establish material and fabrication process specifications applicable to full-scale solar collector heat pipe life test.
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NOV 3 0 1973

A M E R I C A N  P E T R O L E U M
1801 K STR EET , NORTH W EST

I N S T I T U T E
W ASH IN G TO N , D.C . 20006

Frank N. Ikard
PRESIDENT

(2 02) 833-5 580

November 30, 1973

The Honorable Chet Holifield 
Chairman
Government Operations Subcommittee 
on Legislation and Military 
Operations

B-373 Rayburn House Office Building 
Washington, D.C. 20515
Dear Mr. Chairman:

As I am sure you know, our intention to testify at the
Subcommittee's hearings on H.R. 11510, to create an Energy 
Research and Development Administration, was sidetracked 
by scheduling difficulties. However, per discussions be
tween the Subcommittee staff and API staff, we are submitting 
the attached statement for the record.

Sincerely

FNIzlr
Attachment
cc: The Honorable Frank Horton
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STATEMENT OF

AMERICAN PETROLEUM INSTITUTE

on

H.R. 11510 "The Energy Reorganization 
Act of 1973"

submitted to

COMMITTEE ON GOVERNMENT OPERATIONS 
UNITED STATES HOUSE OF REPRESENTATIVES

November 30, 1973



The American Petroleum Institute welcomes the

opportunity extended by the Subcommittee on Legislation and

Military Operations of the House Committee on Government

Operations to present its views on the proposal to establish

an Energy Research and Development Administration.

The goal of increasing domestic energy supplies

has the wholehearted support of the petroleum industry.

Over a period of years, this industry has warned of the 

dangers of excessive reliance upon insecure foreign sources

for the energy we must have to heat our homes, run our

factories, and operate cars, trucks, buses and aircraft.

Recent events in the Middle East expose the dangers of over

dependence on potentially unreliable sources for any signif

icant portion of our energy supply.

We must now take aggressive action to shore up 

our nation's energy base by developing secure domestic energy

supplies, including supplies of both conventional and non-

conventional fuels. This cannot be done overnight. It will

take time. But unless our nation is to stagnate, unless we 

want to risk rising unemployment and spreading poverty, we
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must start now down the road to a greater degree of energy

self-sufficiency. This requires that we develop all of our

domestic fuels —  conventional fossil fuels, nuclear energy,

oil and gas from'coal, oil from shale and tar sands, geothermal

steam, solar power, and other potential energy sources. We

no longer have the luxury of concentrating our efforts on

selected fuels while neglecting others.

An accelerated technological development program

is an essential element of any program designed to rebuild

our nation's domestic energy base. But to accompany this

effort, policies must be developed to clearly define research

objectives; to provide for continuing diversity in research,

including balance between projects with short-term and longer-

term impacts; to foster development of parallel technological

options to insure a wide choice of alternatives; to use the

potential of patent rights to provide incentives both for

innovation in the R&D area and to justify the risks of com

mercial investment; and to dovetail the efforts of private

industry and government so as to avoid unnecessary duplication

and take advantage of the particular capabilities of both

sectors.
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The API endorses the proposed Energy R&D Administra

tion as a means to develop and implement those policies by

bringing together central responsibility for policy planning,

coordination,'support, and management of all Federally funded

programs related to energy R&D.

The petroleum industry has directed increasing efforts

to new sources of energy to meet the long-term needs of the

nation, but its major programs remain focused upon finding and

developing supplies of oil and gas from conventional sources.

We believe this emphasis is correct. We will need every barrel

of oil and every cubic foot of natural gas we can get to meet

our energy needs over the next decade or more.

Among the examples of research of this type are

efforts to improve oil recovery efficiency, including flooding

with chemical solutions; to release natural gas, now locked up

in tight reservoirs, by various fracturing techniques; to 

develop oil and gas production capability in deep water; to

improve seismic methods and exploration techniques; and to

convert crude oil more efficiently to useful products. Research

projects such as these offer the quickest route to increasing

our energy supplies in the near term.

Government, for its part, should direct its efforts

more to nonconventional fuels and long-range R&D. Where the
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time span to commercial feasibility is so uncertain or so far 
in the future that it is difficult or impossible to attract 
necessary funding from the private sector, government support 
can supplement private efforts and accelerate technological 
development. Sound and well-balanced R&D programs can sharply 
reduce the time it takes to go from the laboratory through the 
demonstration stage, and thus speed the day when these new
energy sources can be made available to consumers.

Thus, it is logical for government efforts to focus 
more on projects with longer time frames, and where private 
funding is unavailable or inadequate, while focusing private 
efforts on projects where technology is closer at hand and 
capital investment can be attracted to bring the energy source
to commercial fruition.

Many projects will fall in between these two poles, 
and a different mix of government and industry funding will be 
required in each case. For example, the economic development 
of deep oil shale deposits may require in-situ processes, and 
much R&D remains to be done. Heavy government funding of 
joint government-industry R&D projects to develop methods and 
to demonstrate feasibility would be appropriate. On the other
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hand, oil from shallow mined oil shale is further along, and 

much of this work has been done by consortia of oil companies. 

Research and pilot plant development work have been completed, 

and the next step is to demonstrate technical and economic 

feasibility. Private capital is probably available for this 

demonstration and subsequent commercialization if appropriate 

oil shale leasing policies are adopted. We are pleased to 

note that a prototype leasing program has been announced this 

week. To achieve a balanced R&D program, it is apparent that

shallow mined oil shale development can be funded primarily 

by private industry, while deep oil shale development would 

be speeded by increased government funding.

There is a clear and pressing need for a continuing

organization which can recommend federal funding levels and

their allocation in accordance with national energy priorities,

and consistent with emerging national energy policies. There

are probably a number of ways in which this need can be filled.

We believe the proposed Energy Research and Develop

ment Administration is one way in which this objective can be

achieved. We believe that .passage of this legislation would

be an important step toward a strengthened and effective govern

ment R&D program.
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To begin with, for an agency to effectively carry out 
programs for the optimal development of all domestic energy 
sources, it must be given maximum flexibility. To impose re
quirements that it spend a certain amount of money for oil 
shale, or some other fixed amount for coal liquefaction or 
solar energy, would place the agency in a straight-jacket. It
would be unable to accelerate efforts in areas which looked
increasingly promising, or to reduce efforts in areas where 
technological or environmental problems clouded the outlook 
for commercial development. Optimum development of a given 
technology requires that the program and organizational structure 
be established specifically to fit the project. The Energy 
Research and Development Administration should have full flexi
bility to accomplish this. We are pleased to note that the bill 
provides the proposed agency with the flexibility needed to 
carry out its responsibilities.

As the energy crisis has deepened, the oil industry 

has been increasingly concerned over the failure of government 
agencies with important energy responsibilities to utilize the 
expertise available in our industry, in part because antitrust 
and conflict of interest laws stand in the way. This contrasts 
sharply with the situation during World War II, when hundreds
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of industry people were involved in all government agencies

dealing with the problems of curbing domestic energy consumption

and insuring adequate fuel for our Armed Forces. These people

rendered distinguished service to their nation. In the case of

the proposed Energy Research and Development Administration,

it is important that individuals with strong backgrounds in

fossil fuels be asked to accept important staff positions in

the proposed new agencies, and that close liaison be maintained

with both private industry and leading scientists in our 

universities through extensive use of advisory committees.

If the new agency is to be staffed mainly by transferring people 

with background in nuclear energy R&D, and little effort is

made to take advantage of the knowledge and skills available

in other energy industries, the development of a well rounded 

and effective research and development program would be severely 

handicapped. With all respect for the sincerity, dedication 

and intelligence of many in government working on the energy 

problem, there is a crying need for experienced industry people 

in the government in both operational and advisory positions.

We have some questions about the desirability of 

including military R&D in the proposed new agency. We fully 

recognize the need for a strong and continuing military R&D
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program. However, there are few similarities between military 

and civilian R&D programs. In energy R&D, the problem is not 

only to develop technology but to reduce costs to make new fuels 

competitive with‘conventional fuels. Competitive costs are not 

a major consideration in military .R&D. The objective of energy 

R&D will be to make newly-developed technology available freely 

and as quickly as possible, while military R&D must operate 

under maximum security and it is unlikely that even programs 

with commercial application could be made available without

long delays to obtain security clearance.

We are concerned that military requirements might

adversely affect the funding of important energy R&D programs 

unless these two different functions are completely separated.

Another of our concerns is that, while full con

sideration may be given in the development of an R&D program

to the physical environment —  air, water and land use —  in

sufficient attention will be paid to the development of a sound 

economic environment. This is essential to assure the commit

ment of the massive private resources needed to bring new

supplies to the consumer after the development of technology.

An important aspect of this economic environment is

the area of proprietary rights. The protection of these rights
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by patents has traditionally been the incentive for technological

innovation by industry. When patents related to Federally

assisted development of technology are held by government and

are freely available without royalty, experience has shown that

utilization by the private sector often languishes. We concur

with the patent provisions of the bill which recognize this

problem by making it possible for industry to retain proprietary

patent rights on a case-to-case basis. If we are to have govern

ment-industry partnership in the R&D funding and demonstration

of new energy sources, there should also be partnership in

sharing the rewards of success.

Another area which must be given attention if we are

to have an effective energy R&D program is funding. It will

take five to ten years for most R&D programs to achieve meaning

ful results. Such programs will require long-term commitments

by enqrgy companies. These commitments must be matched by 

long-term government contract authorizations rather than by 

annual appropriations subject to interruption or wide fluctuation.

Our present technological strength stems from the 

diversity of specialized knowledge and aggressiveness of

personnel employed in our research organization. In some

industries, the U.S. no longer enjoys the world leadership
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that it enjoyed in the past. This is not true in the oil 

industry. U.S. technology in exploration, onshore and offshore 

drilling and production, and every other phase of petroleum

operations is'second to none. It is largely U.S. technology 

and equipment which is developing the North Sea, and which is 

gradually increasing the self-sufficiency of Western European 

nations. U.S. technology is employed throughout the Middle

East, in Africa, in Indonesia, and throughout the Pacific

Basin.

Federal R&D efforts should be designed to increase

efforts to develop energy technology, including new energy 

sources, by building upon this strong and diverse technological

base.

We believe this bill can contribute to this objective



361

American Mining Congress, 
Washington, D.C., November 30, 1973.

Hon. Chet Holifield,
Chairman, Committee  on Government Operations,
U.S. House of Representa tives,
Washington, D.C.

Dear Mr. Chairman : Enclosed is the  stat ement  of Mr. Edmund W. Li ttle 
field, chairman  of the American Mining Congress Energy Resources Policy 
Committee, regarding  H.R. 11510, a bill to crea te a new Energy  Research and 
Development Administration . We request that  this  stat ement  be included in the 
record as if read.

The American Mining Congress deeply apprecia tes the opportuni ty you have 
provided  the mining industry to comment on this  imp ortant legislation.

With  warmest personal regards, I am 
Sincerely,

J. Allen Overton, Jr., President.
Enclosure.

25 -1 08  0 — 74------ 24
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AMERICAN MIN ING  CONGRESS
1100  RING BUILDING  •  WASHINGTON, D. C. 20 03 6 •  TELEPHONE 202/3 31 89 00

ESTABLISHED 1897

TWX 710-82 2 01 26

J. ALLEN OVERTON. JR.. PrMld«nt

STATEMENT OF THE AMERICAN MINING CONGRESS ENERGY 
RESOURCES POLICY COMMITTEE — RE: H .R . 11510

Co mm ittee  on  Go vernmen t Ope ra tion s 
U .S . Hou se  of R ep re se nt at iv es  

De ce mbe r <2, 1973

Mr. Ch airm an  and  d is ti nguis hed  me mb ers  of th e Co mmittee :

My name is  Edmund W . L it tl e fi e ld . I am Ch airm an  and  Chi ef  Ex ec u

tive Off ic er  of Ut ah  In te rn at io nal  I n c . , a su rf ac e miner  of  stea m  co a l,  ur an ium , 

co pp er , and  iro n ore in  the Uni ted  S ta te s , and co king  coa l,  iro n ore , and 

co pp er  outs id e th e Uni ted  S ta te s . I a ls o  se rv e as  Vice  Cha irm an  of the 

Am erican  Mining Con gr es s and  Ch ai rm an  of it s  En erg y Res ou rc es  Po lic y 

C om m it te e.

The Am erican  Mi nin g Con gr es s is  a na ti onal  asso c ia ti o n  of Un ite d S ta te s 

co m pa nies  th at  prod uc e mo st of th e n a ti o n 's  m eta ls , co a l and  in dust ri a l and  

ag ri cu ltura l m in era ls . It re p re se n ts  co m pa ni es  th a t prod uce bo th  nucl ea r and  

non-n ucl ea r fu el s an d,  th er efor e ha s a ve ry  dee p in te re st  in th is  le g is la ti o n .
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As st a te d  in Ch airm an  H oli fl e ld 's  le tt e r in vi tin g our co mmen ts on  

H.R . 11 51 0,  the  b il l c o n s is ts  pr im ar ily  of  th os e po rt io ns  of H .R . 90 90 , in tro

du ce d June  29 , which  dea l wi th  cr ea tion  of  the Energy Res ea rc h an d Dev elop men t 

Adm in is tra tio n and  the  N uc le ar  En erg y C om m is sion . The Am erican  Minin g 

C ongre ss  re af fir ms it s posi ti on  a s  p re se nte d  in my Oct ob er  17 , 1973  st at em en t 

be fo re  th is  Co mmittee  (co py a tt ach ed ),  th at  we su pp or t go ve rn m en ta l re org an iz a

tio n to co nso li da te  en er gy  re se a rc h . The p re se n t en er gy  si tu a ti on  im pe ls ev en  

gre at er  em ph as is  on the  ne ed  to fu rthe r de ve lo p ou r ex is ti ng  en er gy  re so urc es  as

w el l as to fin d new  so urc es  of  en er gy.

Our pr imary  co nc er n re ga rd in g the re org an iz at io n , a s pr op os ed  in 

H.R . 90 90 , was  the  pr ov is io n for on ly  one De pu ty Adm in is tra to r of  ERDA, leav in g 

op en  the p o ss ib il it y  th at  a bal an ce  be tw ee n nucl ea r an d non-n ucl ea r en er gy  re 

se ar ch  wo uld  be ex trem el y d if fi cu lt  to  ach ie v e . H.R . 11510 ap pa re nt ly  re so lv es 

th is  pro ble m by prov id ing for  fiv e A ssi st an t Adm in is trator s of eq ual  s ta tu s , three 

of whom would  dea l d ir ec tl y  with  en er gy  re sea rc h . The prop er  bal an ce  is  af fo rded  

by prov id ing se p a ra te , bu t eq u a l,  ad m in is tr at iv e le ad er sh ip  in re se arc h  for fo ss il  

fu el  dev el op m en t, nucl ea r en er gy  de ve lo pm en t an d “adv an ce d en er gy  sy s te m s" .

We thi nk  it  ex trem el y im po rta nt  th at  an y new en er gy  re se arc h  ag en cy  

av oi d the na tu ra l p it fa ll  of  "p ut ting  a ll  it s eg gs in one b a s k e t" , thus  fa ll in g to 

de ve lo p the fu ll  po te n ti al  of  the va ri ou s a lt e rn ate  so urc es  of en er gy.

We re it e ra te  th at  we  w ho le he ar te dl y su pp or t the conce p ts  an d re org an iz a

tion  pr op os ed  in H.R . 11 51 0,  an d th in k th is  Is an  Im po rta nt  fi rs t ma jor st ep  in 

prov id ing en er gy  se lf -s u ff ic ie n cy  fo r the nat io n .

We than k you  for th e in vi ta tion  to com ment on th is  im po rta nt  le g is la 

ti on  and  wo uld be  p le as ed  to  he ar  from yo u sh ou ld  yo u fe el  we  might be  of any

fu rthe r a s s is ta n c e .
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copy

St atem en t of

Edmund W . L itt le fi el d
Ch airm an  and  Chi ef  Ex ec ut ive Off icer  

Utah In te rn at io na l In c.

In Re

S. 2135

Co mmittee  on  Go vernmen t O pe ra tion s 
Uni ted  S ta te s Se na te  

Oct ob er  17 , 1973

Mr. Ch air man  and  d is tinguis hed  members of  the Co mmittee :

My nam e is  Edmund W . L it tl ef ie ld . I am Ch airm an  and  Chi ef

Ex ec ut ive Off ic er  of  Ut ah  In te rn at io na l I n c . , a su rf ac e miner of  ste am

co a l,  ur an ium, co ppe r,  and  iro n ore in  th e Uni ted S ta te s , and co king

c o a l,  iron o re , and co pp er  outs id e th e Un ite d S ta te s . I al so  se rv e as

Vice Ch airm an  of th e Am eric an Mi nin g Con gr es s and Ch airm an  of it s

Energy Res ou rc es  Po lic y Com mitt ee .

The Am eric an Mining C on gr es s is  a nat io nal  a sso c ia ti o n  of

Un ite d S ta te s co mpa nies  th at  prod uce mo st of th e n a ti on 's  m eta ls , co al  

and  in dust ri al  and ag ri cu ltura l m in er al s.  I am p le as ed  to  subm it th is

st at em en t in be hal f of  th is  a sso c ia ti o n .
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We  very  much ap pre ci at e th e op po rtun ity  to  com me nt on  S .2 135 , 

th e b il l which  wo uld e s ta b li sh  bo th  th e De pa rtm en t of Energy and  Nat ur al  

Res ou rc es  and th e Energy Res ea rc h and Dev elop men t A dm in is tr at io n.

We  in th e minin g and  en er gy -p ro du ci ng  in dus tr y ar e st ro ng ly  

su pp or tive  of a re or ga ni ze d go ve rnmen t st ru ct ure  w hi ch  co ul d bet te r de al  

w ith th e n a ti on 's  en er gy  pr ob le m s.  W hi le  th e pr op os ed  DENR and ERDA 

ar e not id ea l from th e vi ew po in t of  ad m in is tr at io n and em phasi s,  th ey  ar e 

nevert he le ss  much ne ed ed  im prov em en ts , gi ve n th e po li ti ca l re a li ti e s , and  

ac co rd in gl y we  su pp or t th ei r c re a ti o n .

It is  in de ed  a lo g ic al  s te p  to  co mbine  th e fu nc tions  of  th e va riou s 

dep ar tm en ts  and agen ci es  co nc er ne d w ith en er gy  re se a rc h  an d de ve lopm en t 

in to  on e ef fi ci en t ad m in is tr at io n . Car e mus t be  ta ken  ho wev er  to  In su re  

th a t ERDA's ef fo rt s ar e prop er  an d ap pro pr ia te ly  ba la nce d be tw ee n co al and  

nuc le ar  and  o th er  en er gy  so u rc e s . It  wo uld be  mos t un fo rtun at e if ERDA 

wer e to  ad op t a b ia s toward on e or more en ergy  so u rc es , si nce  th e en ergy  

prob lem s which  th e nat io n is  ex pe ri en ci ng  to da y ar e a tt ri bu ta b le  in la rg e 

pa rt to  the fa ilure  of  pu bl ic  po licy  to  en co ur ag e fi ndin g, ex tr ac ti ng , and 

op tim iz in g th e use  of  a ll  of  our do m es tic  en ergy  so u rc es . Fu ture en ergy  

de m an d,  ev en  un de r th e mos t co nse rv ative ass um pti ons,  w il l re qu ire in 

ad dit io n to  nucl ea r re se a rc h  an d de ve lo pm en t su b s ta n ti a ll y  acce le ra te d  

re se arc h  and de ve lo pm en t for c o a l,  pe tro leum  an d nat ura l g a s , o il  sh a le ,

geo th er m al , and th e ex oti c en er gy  so u rc es .
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To more e ff e c ti ve ly  ad m in is te r ERDA, we  wou ld  pro pose that  

in it ia ll y  there be at  le ast two De pu ty Adm in is trator s instea d of ju s t 

on e.  Un de r the prop os al  fo r tw o, one De pu ty wou ld  be as sign ed  to 

nu clea r energ y sources w h ile  the  ot he r Dep uty wou ld  work w it h  non

nu clea r energ y so urces . It  wou ld  al so  be re as on ab le to  prov ide three  

Dep utie s;  one  fo r nu clea r sources; one fo r c o a l,  pe tro leu m and o il  sh ale;  

and one  fo r ge othe rm al , so la r,  and ot he r energ y sources fo r the more 

d is ta n t fu tu re . The Dep ut ies shou ld op era te inde pe nd en tly  and shou ld 

po ssess the same au th ori ty . Each Dep uty shou ld be re sp on sibl e fo r the  

de ve lop men t o f the fi s c a l ye ar  budget fo r his re spective energ y gr ou p,  and 

w h ile  thes e budgets wou ld  then  be groupe d fo r su bm ission  to  Co ngres s fo r 

ap pr ov al, the  spec if ic  lin e item s and the  u ltim ate  d is tr ib u tion  of  funds

shou ld be re ad ily  id en ti fi ab le .

We than k you fo r the  In v ita tion  to  comment on s. 21 35  and we 

hope th at ou r com ments w i l l  be seriously  co ns idered  by you and w i l l  be of  

ass is ta nc e in  yo ur  fu rther de lib era tions. Aga in , w it h  s ligh t ex ce pt ion we 

who le he arted ly  supp ort the  conc ep ts and the  re org ani za tio n proposed in

S.213 5,  and we lo ok for wa rd to  the passa ge o f the  mu ch-ne eded  

le g is la ti o n .
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De ar Chairman H o li f ie ld :

Am erican  P u b li c  Power A s so c ia ti o n , wh ich  re p re s e n ts  some 
1,40 0 lo c a l  p u b li c ly  owned e l e c t r i c  pow er sy st em s in  48 s t a t e s ,  
P uert o  R ic o, th e  V ir g in  I s la n d s , and  Guam, w is he s to  o f fe r  fo r  
th e  c o n s id e ra ti o n  o f yo ur  su bc om mitt ee  th e  fo ll o w in g  comments 
on H.R. 11510, to  re o rg a n iz e  and  c o n s o li d a te  c e r ta in  fu n c ti o n s  
o f th e  F edera l go ve rnmen t in  an  En erg y Res ea rc h and De vel opm ent  
A d m in is tr a ti o n  and  in  a N uc le ar  En erg y Comm ission:

1. APPA s tr o n g ly  su p p o rt s e f f o r t s  to  a c c e le ra te  and  
co o rd in a te  re se a rc h  and  de ve lopm en t so  as  to  expand  th e  
n a t io n 's  o p ti o n s in  d e a li n g  w it h  e n e rg y -re la te d  eco nomic and  
en vir onm en ta l pr ob le m s.

APPA i t s e l f  ha s ta ken  s te p s  to  h e lp  ad va nc e t h i s  go a l.
APPA s e t  up i t s  own APPA R es ea rc h Program  in  19 68 , was one o f 
th e  o r ig in a l  p a r t ic ip a n ts  in  th e  e l e c t r i c  in d u s t r y 's  E le c t r ic  
Res ea rc h C ouncil , jo in e d  w it h  o th e r  u t i l i t y  ow ne rshi p s e c to rs  
to  form and  fund  th e  E le c t r i c  Power Res ea rc h I n s t i t u t e ,  and  
i s  ta k in g  p a r t in  th e  L iq u id  M et al  F a s t Bre ed er  R eac to r p la n t 
dem onst ra ti on  p r o je c t .

APPA ha s a ls o  en do rs ed  l e g i s l a t i v e  p ro p o sa ls  aim ed a t  
b ro ad en in g th e  F ed e ra l gover nm en t's  r o le  in  en er gy  re se a rc h  
and  de ve lo pm en t. APPA ha s ba ck ed  th e  o b je c ti v e s  o f S. 357, 
to  c re a te  a F ed era l Power R es ea rc h and  Develop me nt Bo ard,  
and S. 12 83 , to  p ro v id e  co o rd in a ti o n  and f in a n c ia l  su p p le 
m en ta ti on  o f F edera l en er gy  re se a rc h  and  de ve lopm en t and  to  
dem onst ra te  p a r t i c u la r  te c h n o lo g ie s . APPA su pport  o f  th e  
purp ose s o f th ese  m ea su re s i s  p re d ic a te d  on th e  b e l i e f  th a t  
r e l ia n c e  on v o lu n ta ry  e f f o r t s  and  e x is ti n g  go ve rn m en ta l 
prog rams i s  n o t an  ad eq uat e an sw er  to  th e  ne ed  fo r  en er gy  
re se a rc h  and  de ve lopm en t be ca use  (a ) th e  ver y la rg e  volu me 
of fu nd s re q u ir e d  w i l l  n o t be  fo rthc om in g and  (b ) th e  p u b li c  
p o li c y  d ir e c t io n  demanded I s  n o t p re se n t.
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GEORGE W. WATTERS 
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2. The two principal steps which would be taken with enactment of H.R. 11510 are (a) to create a new Federal agency charged with exercising central responsibility for policy planning, coordination, support, and management of 
energy research and development and (b) to separate licensing and regulatory functions of the Atomic Energy Commission from its other activities. APPA has endorsed the principle involved in the first step in connection with other legislative proposals, and while the Association has no formal position on the second step, it is clear that separation of nuclear licensing and regulatory responsibilities from so-called "promotional" duties would decrease the potential for conflict of interests, thus enhancing public confidence in the integrity of the decision-making process involved in approval of nuclear power plants.

3. Advantages of the approach to Federal energy research and development contained in H.R. 11510 include creation ofa Federal focal point of such work which will permit more systematic consideration of alternate courses of action, opportunity for more rational reviewing of funding of all energy-related projects, coordination in carrying out programs, and easier identification of progress in specific fields.It is important to note, however, that while the plan contained in H.R. 11510 encompasses energy research and development activities in the AEC, Office of Coal Research, Bureau of Mines, Department of the Interior underground research program, National Science Foundation, and Environmental Protection Agency, it does not cover all of the energy-related and development work of all of those entities nor does it touch at all the work of others in the Federal government.

4. APPA would like to make these suggestions for changes in H.R. 11510:

a. Section 103 (1) specifies that the functions of the Administrator shall include "exercising central responsibilities for policy planning, coordination, support, and management of research and development programs respecting all energy sources, including assessing the requirements for research and development of the various forms of energy sources, managing such programs, and disseminating information resulting therefrom..."
The ways in which we move in energy research and development are in part dependent on what our objectives are. Since resources of time and money are finite, it is necessary to make choices. There is an environmental maxim which says that "Everything is connected to everything else." It is becoming 

ever more apparent that this statement applies to energy as well. For this reason, we need in the Executive Branch a high level agency capable of formulating a comprehensive and coherent energy policy and of coordinating its implementation through "line" agencies and departments. A move in this 
direction is Senate passage of S. 70, to create a statutory three-member Council on Energy Policy. APPA urges that in
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you r su bcom m it te e' s d e l ib e r a t io n s  on H.R. 1151 0, yo u co n s id e r 
in c o rp o ra ti n g  th e  p ro p o sa l embod ied  in  S. 70 be ca use  i t  ha s 
a d i r e c t  b e a ri n g  on th e  fu n c ti o n s  o f ERDA.

The e s ta b li sh m en t of  p r i o r i t i e s  fo r  en er gy  re se a rc h  and  
de ve lopm en t mu st flow  from br oa d en er gy  p o li c y  d e c is io n s  
in v o lv in g  su ch  m a tt e rs  as  en vir onm en ta l p ro te c t io n , eco nom ic 
gr ow th , p o p u la ti o n  ex pa nsi on  and  d i s t r i b u t io n ,  ba la n ce  of  
pa ym en ts , and  fo re ig n  r e la t io n s . These  q u es ti o n s  mu st be  
dec id ed  in  a fa sh io n  wh ich  in su re s  f u l l  p u b li c  d is c u ss io n  
and  bro ad  p o l i t i c a l  su p p o rt . R es ea rc h and  de ve lopm en t e f f o r t s  
sh ou ld  be  aim ed a t  su p p o rt in g  th e  r e s u l t in g  d e c is io n s .
A dd it io n  o f th e  co nce p ts  o f S. 70 to  H.R. 11510 wo uld  a id  in  
ach ie v in g  th i s  o b je c ti v e .

b . One of th e  by -p ro d u c ts  o f th e  en er gy re se a rc h  and  
de ve lopm en t work c a r r ie d  ou t o r fi nanced  by ERDA w i l l  be  
fu e l an d /o r en er gy. La rge s c a le  dem onst ra ti on  f a c i l i t i e s
may pr od uc e s ig n i f i c a n t  q u a n t i t i e s . APPA urg es  th a t  H.R.  11510  
be  amended to  in c lu d e  a p re fe re n c e  c la u se  wh ich p ro v id es 
th a t  in  th e  d is p o s a l of su ch  fu e l  and en er gy  as  r e p re se n ts  
th e  F ed era l i n t e r e s t ,  p re fe re n c e  s h a l l  be  g iv en  to  F ed era l 
ag en c ie s , p u b li c  b o d ie s , and co o p e ra ti v e s . An an ti -m ono po ly  
fe a tu re  of th i s  ty pe i s  foun d in  F edera l w a te r pow er s t a tu t e s ,  
c e r ta in  p ro je c ts  of th e  AEC, and o th e r  la w s.  I t s  in c lu s io n  
in  H.R. 11510 wo uld  be  a p p ro p ri a te  and  d e s ira b le  in  th e  
p u b li c  i n t e r e s t .  In  th e  same v e in , th e  b i l l  sh ou ld  in c lu d e  
la ng ua ge  g iv in g  F e d e ra l,  S ta te , and  lo c a l  go ve rnmen t f i r s t  
r ig h ts  to  a c q u is i ti o n  o f p ro p e rt y  su rp lu s  to  ERDA's nee ds.

c.  By ach ie v in g  a do minan t gra sp  o f new te chno lo gy , an 
en er gy  company may p la ce  i t s e l f  in  a p o s i t io n  to  en ga ge  in  
a n ti - c o m p e ti ti v e  a c t i v i t i e s  c o n tr a ry  to  th e  p u b li c  i n t e r e s t .  
ERDA’s a c t i v i t i e s  sh ould  no t become a p o s s ib le  means fo r  
enhancem en t o f m o n o p o li st ic  c o n tr o l.  A b i l i ty  to  den y know-how 
to  o th e rs  ca n c o n s t i tu te  an  im port an t wea pon in  k i l l i n g  
co m p eti ti o n . To d is co u ra g e  th i s  p o s s i b i l i ty ,  i t  wo uld be  
u s e fu l to  in c o rp o ra te  in  H.R. 11510 th e  re qu ir em en t th a t  
m aj or  ag re em en ts  co nc lu de d w it h  non-F edera l p a r t i c ip a n t s  be  
re vi ew ed  by th e  Dep ar tm en t o f J u s t ic e  in  ad va nc e o f ex ecu ti o n  
to  det er m in e th a t  a c t i v i t i e s  un de r th e  ar ra nge m en t wo uld  no t 
c re a te  o r m ain ta in  a s i tu a t io n  in c o n s is te n t  w it h  th e  a n t i 
t r u s t  la w s.

d.  Be cause th e  a c t i v i t i e s  of  ERDA ha ve  a c lo s e  r e l a 
ti o n sh ip  to  on-g oin g en er gy  re se a rc h  and de ve lopm en t wo rk by  
o th e r  e n t i t i e s  in  th e  e l e c t r i c  u t i l i t y  f i e l d ,  i t  wo uld  seem 
u se fu l to  p ro v id e  fo r  a means of  co mmun icat ion and  co o rd in a ti o n  
in  H.R. 11510. APPA su g g est s th a t  th e  b i l l  be  m odif ie d  to  
p ro v id e  e x p l ic i ty  fo r  a pe rm an en t l i a i s o n  co mmitt ee  composed
of u t i l i t y  p e rs o n n e l r e p re se n ti n g  a l l  ow ne rshi p se gm en ts of  
th e  in d u s tr y , th us in su r in g  a v a i l a b i l i t y  o f an  im port an t body 
of e x p e r ti s e  fo r  c o n s u lt a ti o n  and  a id in g  e li m in a ti o n  o f un de s
i r a b le  d u p li c a ti o n  o f e f f o r t .
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e . H.R. 11510 do es  no t d ea l w it h  th e  su bst an ce  of  
en er gy  re se a rc h  and  de ve lopm en t p r o je c ts .  I f  H.R . 1151 0 i s  
en ac te d , su bse quen t su pple m en ta l d e c is io n s  mu st be  made as  
to  wh at re se a rc h  and  de ve lopm en t ta s k s  w i l l  be  ta c k le d  and 
in  wh at o rd e r of p r i o r i t y .

A tt e n ti o n  ne ed s to  be  de vo te d to  d ea li n g  w it h  i n s t i t u 
t io n a l  in h ib i t io n s  which  may re p re se n t o b s ta c le s  to  im pl e
m en ta ti on  o f th e  p ro d u c t o f en er gy  re se a rc h  and  de ve lopm en t, 
in c lu d in g  su ch  p ro p o sa ls  as  th e  mod ular  in te g ra te d  u t i l i t y  
sy st em  (MIUS), th e  fu e l  c e l l ,  and s o la r  en er gy .

The Go ver nm ent , fo r  in s ta n c e , sh ou ld  co n s id e r fu ndin g fo r  
th e  c re a ti o n  and  b u il d in g  o f a mo del  c i t y  th a t  wo uld make th e 
b e s t u t i l i z a t i o n  o f en er gy, and wo uld  se rv e  as  a la b o ra to ry  
fo r  te s t in g  new conce p ts  in  en er gy  c o n se rv a ti o n .

At th e  p re s e n t ti m e,  th e  Disn ey wor ld  com ple x in  F lo ri d a  
re p re se n ts  th e  only  s iz e a b le  e f f o r t  to  mar ry  ad va nc ed  te ch n iq ues  
o f sew age  and w as te  d is p o s a l,  h e a ti n g , co o li n g , h o t and  co ld  
w ate r su pp ly , t r a n s p o r ta t io n , and  e l e c t r i c  s e rv ic e  in to  a 
s in g le  comp lex .

APPA i s  aw are of th e  work bein g  don e by s e v e ra l Gov ernm ent 
ag encie s on  th e  MIUS, wh ich  i s  a com bined p ro cess in g  p la n t 
th a t  g en e ra te s  e l e c t r i c i t y ;  us es  r e s id u a l  and re c y c le d  en er gy  
fo r  h e a ti n g , a i r  co nd it on in g  and  h o t w a te r;  t r e a t s  w a te r , and 
p ro cesses  s o l id  an d l iq u id  w aste s.

APPA ap pla uds th ese  e f f o r t s ,  and  ho pe s th ey  w i l l  be  
a c c e le ra te d . Alth ou gh  MIUS co ul d be  in c o rp o ra te d  in  a model  
c i t y  su ch  as  we e n v is io n , th e  co nc ep t o f dev el op in g  a model  
c i ty  th a t  wo uld  ha ve  en er gy  c o n se rv a ti o n  as i t s  pr im ar y fo cu s 
would  ex te nd  beyo nd  MIUS.

A F ed era l prog ram aim ed a t  dem onst ra ti ng  en er gy  co nse rv a
ti o n  te chn iq ues in  re s id e n c e s , co mmercial  b u il d in g s , in d u s t r i a l  
p ro cess es and  ur ban  p la nn in g  would  se rv e  as an  e x c e l le n t  l iv in g  
la b o ra to ry  fo r  u t i l i t i e s ,  d evelo pers  and  m an u fa c tu re rs . I t  
wo uld  n o t be  n ecessa ry  fo r  th e  F ed e ra l Gov ernment to  p ro v id e  
a l l  o f th e  fu nd s fo r  su ch  a mod el;  p r iv a te  e n te rp r is e  co ul d 
p a r t i c ip a te  in  a m ea ni ngf ul  way, and th e  model  i t s e l f  co ul d 
p ro v id e a tre men do us  s ti m u lu s to  p r iv a te  i n t e r p r i s e  to  se ek  
f u r th e r  re fi n em en ts  and im pro veme nts  upon  th e  in n o v a ti o n s 
de ve lo pe d by th e  mod el .

One F ed e ra l ag en cy  wh ich  m ig ht  be  co nsid ere d  fo r  th e  ro le  
o f b u il d in g  su ch  a model  c i ty  wo uld  be  th e  Ten ne ss ee  V al le y 
A u th o ri ty . At an  e a r l i e r  s ta g e  i l l  h is to ry  TVA e s ta b li s h e d  a 
model  fo r  r e g io n a l w ate r re so u rc es  de ve lopm en t th a t  ha s 
se rv ed  as  a model  fo r  many n a ti o n s . As a p io n ee r in  many a re as 
o f en er gy  re so u rc es  de ve lopm en t and  u t i l i z a t i o n  TVA wo uld  be 
an  a p p ro p ri a te  ag en cy  to  ca rry  on  th i s  new ex per im en t.  I t
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go es  w it h o u t sa y in g , of co u rs e , th a t  en v ir onm en ta l consi d 
e r a t io n s  a ls o  sh ould  be  a pr im e o b je c ti v e  in  th e  d es ig n  of  
su ch  a mo del  c i ty .

F urt her m ore , re ass ess m en t o f o ld  s o lu ti o n s  i s  ne ed ed  
to  det er m in e t h e i r  a p p l i c a b i l i ty  to  th e  fu tu re . Fo r ex am ple, 
th e  U. S.  ha s dev el op ed  only  o n e - th ir d  o f i t s  t o t a l  p o te n t i a l  
h y d ro e le c tr ic  p o te n t i a l , ev en  thou gh  t h i s  re so u rc e  perm it s 
s u b s ta n t ia l  sa v in g s in  te rm s of fu e l  co n se rv a ti o n . Hyd ro
e l e c t r i c  en er gy  g enera te d  an n u a ll y  i s  c u r re n tl y  th e  pow er 
su pply  eq u iv a le n t o f 354 m il l io n  b a r r e ls  o f o i l ,  2, 23 3 
b i l l i o n  cu b ic  f e e t  o f n a tu r a l  ga s o r  93 m il li o n  to ns o f c o a l.

I  wo uld  a p p re c ia te  i t  i f  th e se  vi ew s co ul d be  in co rp o ra te d  
in  th e  h ea ri n g  re co rd  on H.R . 11510.

S in c e re ly ,

L ar ry  Hob ar t
A s s is ta n t G en er al  Manage r

LH /dt
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Na tio na l Fores t Products  A ssoc iat ion
Fores t Industr ies  Bu ild ing 
1619 Massachu set ts Avenue, N.W. 
Washin gto n, D C. 20036 
'202 -332-1050

DEC 3 1973

Ralph D. Hodges, Jr.
Execut ive  V ice President 

D e c e m b e r  3 , 1973

T he H o n o ra b le  C h et H o li fi e ld  
C h a ir m a n , L e g is la ti o n  and  M il it a ry  
O p e ra ti o n s  S u b c o m m it te e  of th e  
C o m m it te e  on  G o v e rn m e n t O p e ra ti o n s  
R ay b u rn  H ouse  O ff ic e  B u il d in g , R oom  B -3 73  
W ash in g to n , D .C . 20 51 5

D e a r M r.  C h a ir m a n :

We a r e  p le a s e d  to  add  o u r s u p p o r t to  H. R. 11 51 0,  a b il l to  r e o rg a n iz e  
an d  c o n so li d a te  c e r ta in  fu n c ti o n s  of th e  F e d e r a l  G o v e rn m e n t in  a  ne w  E n e rg y  
R e s e a r c h  an d  D ev elo p m en t A d m in is tr a ti o n  an d  in  a  N u c le a r E n e rg y  C o m 
m is s io n  in  o r d e r  to  p ro m o te  m o re  e ff ic ie n t m a n a g e m e n t o f su ch  fu n c ti o n s .

A ll  a s p e c ts  of e n e rg y  su p p ly  and  u s e  m u s t be in v e s ti g a te d  if  o u r N a ti on  
is  to  be a s s u r e d  of eco n o m ic  g ro w th  and  s e c u r i ty .  T he m o s t im m e d ia te  
im p a c ts , h o w e v er , w il l be  fe lt  f r o m  e f fo r ts  to  im p ro v e  th e  w ays w e c u r r e n t ly  
u se  a v a il a b le  e n e rg y  s u p p li e s . We  a r e ,  t h e r e f o r e ,  p le a se d  to  s e e  th a t 
S e c ti o n  102  (c ) p ro v id e s  fo r  an  A s s is ta n t  A d m in is t r a to r  to  hand le  c o n s e rv a ti o n . 
B ut th e  in v o lv e m e n t of th e  p ro p o s e d  E n e rg y  R e s e a r c h  an d  D ev elo p m en t A d m in i
s t r a t io n  is  e n e rg y  c o n s e rv a ti o n  is  n o t c le a r ly  s p e c if ie d  as  on e o f th e  fu n c ti o n s  
o f th e  A d m in is tr a ti o n  in  S ec ti o n  10 3.  W e,  th e r e f o r e ,  s u g g e s te d  th a t S e c ti o n  103 
in c lu d e  la n g u a g e  sp ec if y in g  one o f th e  fu n c ti o n s  o f th e  A d m in is tr a ti o n  to  be  
r e s e a r c h  in to  m odif y in g  e x is ti n g  p r o c e s s e s  an d  m a te r ia ls  u se  p a t te rn s  th a t w il l 
c o n s e rv e  a v a il a b le  s u p p li e s  o f e n e rg y .

L ik e  o th e r  in d u s t r ie s ,  th e  f o r e s t  p ro d u c ts  in d u s ty  is  c o n c e rn e d  th a t it s  
p ro d u c ti o n , e m p lo y m e n t and  m a rk e ts  w il l be  a ff e c te d  by  fu e l s h o r ta g e s . T he 
so ft w ood  p ly w oo d in d u s tr y  h as  a lr e a d y  b e en  im p a c te d  by  s h o r ta g e s  of  n a tu ra l  
g a s  and p ro p a n e  and  of p e tr o c h e m ic a l- b a s e d  g lu e s . In  so m e  a r e a s  lo gg in g  
o p e ra ti o n s  a r e  be in g  c u r ta il e d  b e c a u s e  o f d ie s e l  fu e l s h o r ta g e s . P r o d u c e r s  of  
o th e r  p ro d u c ts , w h il e  le s s  a ff e c te d  a t p r e s e n t ,  a r e  a p p re h e n s iv e  ab o u t th e i r  
a b il it ie s  to  o p e ra te  in  th e  fu tu re .

Alaska Loggers Association • Am erican  Insti tute o l Timber Construc tion . American  Plywood Associa tion .  A merican Wood Preservers Insti tute • Ap pa lachia n Hardwood 
Man ufac ture rs, Inc.  • Califo rnia Redwood Associa tion • Canad ian Wood Council  • Fine Hardwoods— American  W alnut Ass ociation • Hardwood Dimension Manufac tur
ers Association • Hardwood Plywood Manufac ture rs Ass ociation • Maple Flooring Manufac ture rs Associa tion • Nat ional Oak F loo ring Manufac ture rs Associa tion • Nat iona l 
Partic leb oard Association • National Woodwork Man ufacturers  Association • Nor th Am erican  Wholesale Lum ber Associa tion • Northeastern Lum ber Manufac ture rs Asso
cia tion, Inc . • Northe rn Hardwood and  Pine Man ufacturers  Ass ociation, Inc.  • Red Cedar Sh ing le & Handsp lit Shake Bureau • Southern Cypress Manufac ture rs Associa 
tion • Southern Fores t Products Associa tion • Southern Hardwood Lum ber Manufac ture rs Associa tion • Western Wood Mould ing and Millw ork  Produce rs • W estern Wood 
Products Association.
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R eco g n iz in g  th e  in d u s t r y 's  c o n c e rn  o v e r e n e rg y  p ro b le m s , th e  B o ard  
o f D ir e c to r s  of th e  N a ti o n a l F o r e s t  P r o d u c ts  A ss o c ia ti o n  r e c e n t ly  a p p ro v e d  
th e  fo ll ow in g  p o li c y  s ta te m e n t:

" E n e rg y  s h o r ta g e s  h av e  ra p id ly  e m e rg e d  a s  a  m o s t 
im p o r ta n t f a c to r  a ff e c ti n g  th e  n a ti o n a l e co n o m y . A dequate  
su p p li e s  of e n e rg y  w il l be  e n c o u ra g e d  i f  r e g u la to ry  r e s t r i c t io n s  
on  p ro d u c ti o n  and  p ri c in g  a r e  re m o v e d  and  f r e e  m a r k e t  p r ic e s  
a r e  a ll o w ed  to  w o rk . H o w ev e r,  c o n s e rv a ti o n  m e a s u r e s  to  e x te nd  
e x is ti n g  s u p p li e s  sh ou ld  be  a d o p te d  by  a l l  e n e rg y  u s e r  c l a s s i f i 
c a ti o n s ; th e  n e e d  to  s t r ik e  r e a l i s t i c  b a la n c e s  b e tw e e n  e n e rg y  
s u p p li e s  an d  e n v ir o n m e n ta l c o n s id e ra ti o n s  m u s t b e  re c o g n iz e d  
an d a c te d  on . R e s e a r c h  an d  d e v e lo p m e n t o f a lt e rn a t iv e  e n e rg y  
s o u rc e s  sh ou ld  b e  s u ff ic ie n tl y  fi n a n c e d  by  b o th  th e  g o v e rn m e n t an d  
th e  e n e rg y  in d u s tr y .

"G o v e rn m e n t fu e l a ll o c a ti o n  p r o g r a m s  sh o u ld  be  u s e d  on ly  
u n d e r e m e rg e n c y  c ir c u m s ta n c e s  and  t e r m in a te d  a s  r a p id ly  a s  
p o s s ib le  so  a s  n o t to  s u b v e r t n o rm a l a ll o c a ti o n  p r o c e s s e s  o f th e  
f r e e  m a r k e t  p r ic in g  s y s te m . W hen  g o v e rn m e n t a ll o c a ti o n  p ro g r a m s  
a r e  n e c e s s a r y ,  a f te r  a ll ow in g  fo r  b a s ic  s u rv iv a l and  d e fe n se  n e e d s , 
e n e rg y  s o u rc e s  sh o u ld  be  a ll o c a te d  to  th o s e  in d u s t r ie s  th a t c an  
m ak e  m o s t e f f ic ie n t u s e  of th e m  in  m a in ta in in g  e co n o m ic  a c t iv it y  
an d  in  p ro d u c in g  fo r  u s e s  th a t a r e  in  th e m s e lv e s  e n e rg y  c o n s e rv in g . "

We a p p re c ia te  th is  o p p o rt u n it y  to  c o m m e n t on  H. R . 1151 0 an d re q u e s t 
th a t th e s e  c o m m e n ts  be  add ed  to  th e  h e a r in g  r e c o r d  on  th e  b il l.

S in ce
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DEC 3 1973

S T R E E T W A S H I N G T O N ,  O .  C  . , 2  0  0  0  6

D e c e m b e r 3,  1973

The  H o n o ra b le  C het  H o li fi e ld , C h a ir m a n  
C o m m it te e  on  G o v e rn m e n t O p e ra ti o n s  
U n it ed  S ta te s  H ouse  of R e p r e s e n ta ti v e s  
W ash in g to n , D . C , 20515

D e a r M r . C h a ir m a n s

The  In s ti tu te  o f E l e c t r i c a l  an d  E le c t ro n ic s  E n g in e e rs  
and  th e  N a ti o n a l S o c ie ty  o f P r o f e s s io n a l  E n g in e e r s , r e p re s e n ti n g  an  
a g g re g a te  of  o v e r  200 ,0 0 0  in d iv id u a l e n g in e e r s , r e s p e c tf u l ly  su b m it  
th e  a tt a c h e d  S ta te m e n t in  s u p p o rt  o f H .R . 11510, a  b il l to  re o rg a n iz e  
and  c o n so li d a te  F e d e r a l  e n e rg y  R& D fu n c ti o n s .

A ls o  su b m it te d  h e re w it h  is  a S ta te m e n t on  H .R . 11510 
s u b s c r ib e d  to  by  th e  p re s id e n ts  o f th e  A m e r ic a n  In s ti tu te  of  A e ro n a u ti c s  
an d  A s t ro n a u ti c s , A m e ric a n  In s ti tu te  of C h e m ic a l E n g in e e rs , A m e ric a n  
In s ti tu te  of M in in g , M e ta ll u rg ic a l an d  P e t r o l e u m  E n g in e e r s , A m e ric a n  
S o c ie ty  of C iv il  E n g in e e rs , A m e ric a n  S o c ie ty  of M e c h a n ic a l E n g in e e rs , 
In s ti tu te  o f E l e c t r i c a l  an d E le c t ro n ic s  E n g in e e r s , an d  N a ti o n a l S o c ie ty  
o f P r o fe s s io n a l  E n g in e e rs .

We re q u e s t  th a t th e se  S ta te m e n ts  be c o n s id e re d  d u ri n g  th e  
c o u rs e  o f C o m m it te e  d e li b e ra ti o n s  on  th e  m e a s u r e ,  an d  th a t th e y  be  
in c o rp o ra te d  in  th e  o ff ic ia l t r a n s c r ip t  o f c u r r e n t  h e a r in g s .

V e ry  t ru ly  y o u rs ,

P a u l H . R o b b in s , P . E .
E x e c u ti v e  D ir e c to r

E n c lo s u re s
cc  - C o m m it te e  M e m b e rs
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STATEMENT 
OF THE

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS 
NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS

TO THE
COMMITTEE ON GOVERNMENT OPERATIONS 

UNITED STATES HOUSE OF REPRESENTATIVES
ON

H.R. 11510 
DECEMBER 3,  1973

The In s t it u te  o f E le c tr ic a l and E le ctr on ic s  Engineers and the  
Nat iona l Soc ie ty  o f Pro fess iona l Engineers ap pre ciate  the opport un ity  to  
subm it th e ir  views concern ing  H.R. 11510. The membership o f the se so c ie tie s  
in cludes over 200,000 en gine er s,  many o f whom are  d ir e c t ly  in vo lved in  
the pro duction , tr ans fo rm a tion , d is tr ib u ti o n  and use o f energy in  indu s
t r y  and commerce and a ll  o f whom are  consumers o f energ y.

We are  encouraged th a t the  general  p u b li c , the  Congress and the  
A dm in is tr a tion  are  becoming aware o f the re al magnitude and the  numerous 
d e b il it a t in g  consequences o f the growin g shortages o f pr im ary ene rgy in  
th is  co untry. S e lf  s u ff ic ie n c y  in  energy pro duction , a na tiona l goal 
ju s t  re cen tl y  es ta b lished , however , in vo lv es la rg e sc ale increa se s in  
res earch  and development re la te d  to  ene rgy as w e ll as a vast  improvement 
in  the ove ra ll  na tiona l s tr a te gy  and management o f th a t e f fo r t .  While 
pub lic  pronouncements co nta in in g o p ti m is ti c  s e lf -s u f fi c ie n c y  fo re casts  
in  terms o f tim e and e f fo r t  might  have some ps yc ho logi ca l va lu e, engin eers 
re a li z e  th a t so lu tions  o f the  problems are  compl ica ted and d i f f i c u l t .

Research and developm ent , in c lu d in g  la rg e sc ale p i lo t  p la n t and 
process de mon st ra tio ns , w i l l  be re quired in  a l l  phases o f ene rgy re co ve ry , 
co nv er sion , pr oc es sing , d is tr ib u ti o n  and u t i l iz a t io n .  Areas o f res earch  
and deve lopment which here to fo re  have been o f l i t t l e  o r secondary in te re s t 
to  in dus tr y  must be expanded. These in c lu de nuclea r fu s io n , s o la r,  and 
geothermal  sou rces o f en ergy , as well as co ns er va tio n and improved e f
fi c ie n c y  in  energy co nv er sion , d is t r ib u t io n ,  and use.

Governmental proposals  fo r  increa sed fund ing o f energy res earch  
genera lly  and a tt e n ti o n  to  the ne glec ted areas are  en courag ing,  bu t 
can no t be implemented un less e ff e c ti v e ly  and e f f ic ie n t ly  managed.

The Chairman o f the  Senate In te r io r  and In su la r A ff a ir s  Committee 
has s ta te d , in  h is  memorandum tr a n sm it ti n g  the s ta f f  analy si s "Federa l 
Energy O rg anizatio n" [S e ri a l No. 93-6  (9 2-1 1)]  March 6,  1973, prepared  
in  response to  Senate Res olut ion 45 o f the 92nd Congress:

"The w e ll -p u b li c iz e d  de fi c ie nc ie s  o f Federa l o rg an iz a tion  
in  the energy f ie ld  have become in c re as in g ly  apparen t in  the 
cou rse o f the Nat iona l Fue ls and Energy P o lic y  Study  a u th o ri 
zed by the 92nd Congress.  Whether the sub je ct is  o i l  im
p o rt  p o li c y , energy res ource  management or  res earch  and 
deve lopment programs,  the la ck  o f adequate a u th o ri ty
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and proper coordination is all too clear. And while no 
one suggests that better organization by itself will solve 
our energy problems, there appears to be general agreement 
that a revamped and strengthened energy organization is 
a necessary event to more rational energy policies."

The Analysis states:

"Throughout the hearings and studies, it has been 
apparent that there is a significant organizational as
pect to energy problems. The existing organization has 
contributed to current and emerging problems in at least 
three respects:

(1) it has failed to anticipate emerging energy 
problems, such as diminishing fuel reserves and environ
mental confrontations, and to initiate timely corrective 
action to forestall crises;

(2) it has failed to react adequately to mitigate 
those crises which have, in fact, occurred, such as 
increasing fuel shortages and loss of electric power 
system reliability, and

(3) it does not appear to have the initiative and 
sufficient reliable and credible information to develop 
and support the policy decisions which must now be made."

The societies clearly recognize the solutions to tough problems 
depend upon men and not organizations, but faulty or inadequate or
ganization can, nevertheless, often frustrate and nullify the efforts 
of the best of men.

The United States has on occasions in the last few decades 
demonstrated it's capabilities to combine men and organizations to 
achieve great things. What this country really needs, in the view of 
it's technologists, is firm commitment to a national purpose structured 
in much the same way and with promise of the same success as were the 
programs that put men on the moon through NASA's efforts; provided 
electricity to rural areas through the creation of TVA; produced the 
Navy FBM weapons system through the Special Project Office; unlocked 
the secrets of the atom for defense needs through the Manhattan 
Project, and for peaceful uses through establishment of the AEC.

Once we establish an adequate research and development organi
zation, we can proceed to install the visionary leadership and adminis
trative talent needed to accomplish this truly herculean task.

H.R. 11510 provides a major step in improvement of energy 
organization. Further steps will be required to translate research 
and development results into national energy production and management 
programs which can make us self sufficient. But rationalizing the 
organization for energy research and development is an essential
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immediate step  in  the implementat ion o f th is  a c ti v it y  i f  we are to  
reach energy s e lf  su ff ic ie ncy even by the year 2000.

The eng ineerin g so cietie s wholeheartedly suppor t H.R. 11510.

We recognize th a t the re con tinues to  e x is t a serious concern 
w ith  the placement o f weapons research and development re sp on s ib il it y  
in  the proposed Energy Research and Development Agency. We bel ie ve , how
ever , th at the in evitab le  delays which would develop as the Congress 
attempts to  res olv e th at problem at  th is  time could have a most serious 
e ff e c t delay ing  c r it ic a l ly  needed energy research  and development programs

We st ro ngl y recommend proceeding ex pe di tio usl y with  H.R. 11510. 
While no ting th at the Energy Reo rganiza tion  Act o f 1973 is  intended 
"t o  br ing toge ther  and d ir e c t Federal a c ti v it ie s  re la ting  to  research 
and development on various sources o f energy" we would in  clos ing 
point  out  th a t,  importa nt as H.R. 11510 is ,  i t  is  but a sing le  fa cto r 
in  the  ex tr ao rd in a ri ly  long l i s t  o f v it a l measures th at the Congress 
and the Adm in is tra tio n must address w ith out  a sing le  days fu rt he r delay 
i f  the  United States is  to  su rv ive,  s o c ia ll y , econom ically and m il i ta r i ly  
as a free  na tio n.

25 -108  0  - 74 - 25
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ST A T E M E N T  O F

A M ER IC AN  IN ST IT U T E  O F  A ER O N A U TIC S AN D A ST RO N A U TIC S 

AM ER IC AN  IN ST IT U T E  O F C H EM IC A L EN G IN E ER S

A M ER IC AN  IN ST IT U T E  O F  M IN IN G M E T A L L U R G IC A L  AN D P E T R O L E U M  EN G IN E ER S 

AM ER IC AN  SO C IE TY  O F  C IV IL  EN G IN E ER S

A M ERIC AN SO C IE TY  O F  M EC H A N IC A L E N G IN E ER S

IN ST IT U T E  O F  E L E C T R IC A L  AND E L E C T R O N IC S  EN G IN E ER S

NATI O N A L SO C IE TY  O F  P R O FE SSIO N A L  E N G IN E E R S 
ON

H .R .  11510

T he above  l i s te d  e n g in e e r in g  s o c ie t ie s  a p p re c ia te  th e  o p p o rt u n it y  

to  s u b m it  t h e i r  v ie w s  c o n c e rn in g  H .R . 11510. T he m e m b e rs h ip  o f th e se  

s o c ie t ie s  in c lu d e s  a p p ro x im a te ly  480 , 00 0 e n g in e e r s  and  s c ie n t i s t s ,  m a n y  of  

w hom  a r e  d i r e c t ly  in vo lv ed  in  th e  p ro d u c ti o n , t r a n s fo rm a t io n , d is t r ib u t io n  and  

u s e  o f e n e rg y  in  in d u s tr y  and  c o m m e rc e , and  a ll  of w hom  a r e  c o n s u m e rs  of  

e n e r g y  a s  c it iz e n s  o f th e U n it ed  S ta te s .

We  a r e  e n c o u ra g e d  th a t th e g e n e r a l p u b li c , th e  C o n g re s s , and  th e 

A d m in is tr a ti o n  a r e  b eco m in g  a w a re  o f th e  r e a l  m a g n it u d e  an d th e  n u m e ro u s  

d e h a b il it a ti n g  c o n se q u e n c e s  o f th e  g ro w in g  s h o r ta g e s  of p r im a r y  e n e rg y  in  th is  

c o u n tr y . S e lf  s u ff ic ie n c y  in  e n e r g y  p ro d u c ti o n , a  N a ti o n a l goa l ju s t  r e c e n t ly  

p r o c la im e d , in v o lv e s  la rg e  s c a le  in c r e a s e s  in  r e s e a r c h  and  d e v e lo p m e n t r e la te d  

to  e n e rg y  a s  w e ll  a s  a  v a s t in p ro v e m e n t in  th e  o v e ra l l  N a ti o n a l s t r a te g y  an d  

m a n a g e m e n t o f th a t e f fo r t.  A g e n e r a l m is u n d e rs ta n d in g  e x i s t s ,  h o w e v e r , a s
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to  th e  g r e a t  le n g th  o f ti m e  and  th e  e n o rm o u s  m a g n it u d e  o f e f fo r t w h ic h  w il l 

be  re q u i r e d  fo r  th e  U n it ed  S ta te s  to  b e co m e  s e lf  su ff ic ie n t in  th e  p ro d u c ti o n  of  

e n v ir o n m e n ta ll y  c le a n  e n e rg y .

R e s e a r c h  and  d e v e lo p m e n t,  in c lu d in g  l a r g e  s c a le  p il o t p la n t and  

p r o c e s s  d e m o n s t ra ti o n , w il l be  r e q u ir e d  in  a ll  p h a s e s  o f e n e rg y  re c o v e r y ,  

c o n v e r s io n , p r o c e s s in g ,  d is tr ib u ti o n  and  u t i l iz a t io n . G o v e rn m e n ta l a tt e n ti o n  

m u s t be  d e v o te d  to  a r e a s  o f r e s e a r c h  an d d e v e lo p m e n t w h ic h  hav e  h e re to fo re  

b e e n  n e g le c te d . A ll  th is  e s s e n t ia l  e f fo r t co u ld  c o m e  to  l i t t l e  o r  n a u g h t,  

h o w e v e r , u n le s s  th e  r e s e a r c h  a c t iv it y  w e re  e f fe c ti v e ly  c o o rd in a te d  and  th e  

d e v e lo p m e n t a c t iv it y  e f fe c ti v e ly  an d  e f f ic ie n tl y  m a n a g e d .

T he s o lu ti o n s  to  d if f ic u lt  p ro b le m s  dep en d  upon  m e n  an d  n o t 

o r g a n iz a ti o n s , b u t fa u lt y  o r  in a d e q u a te  o rg a n iz a ti o n  c an  f r u s t r a t e  a n d  n u ll if y  

th e  e f fo r ts  of th e  b e s t  o f m e n . We s h a r e  a  c o n c e rn  in  th is  c o n n e c ti o n  th a t 

S e c ti o n  10 6(a ) o f H .R . 11510 d o e s  n o t r e f e r e n c e  th e  v o lu n ta r il y  d e v e lo p ed  

c o n se n s u s  s ta n d a rd s  th a t h a v e  b e e n  c o n s is te n tl y  r e f e r e n c e d  by  s ta te  and  F e d e r a l  

r e g u la to r y  b o d ie s  o v e r  th e  y e a r s .  We  o ff e r fo r  y o u r c o n s id e ra ti o n  th e  fo ll ow in g  

w o rd in g  w h ic h  co u ld  be a d d ed  to  S e c ti o n  10 6( a) :

"T h e  A d m in is t r a to r  is  a u th o r iz e d  to  r e f e r e n c e  A m e r ic a n

N a ti o n a l S ta n d a rd s  a s  a p p ro p r ia te  in  A d m in is tr a ti v e  R e g u la ti o n s

and  G u id e s . "

H .R . 11510 r e c o g n iz e s  th e  n e e d  fo r  a  m a jo r  s te p  in  th e  im p ro v e m e n t 

of  e n e rg y  o rg a n iz a ti o n . M uch  m o re  w il l b e  r e q u i r e d  if  r e s e a r c h  and  d e v e lo p m e n t 

r e s u l t s  a r e  to  be  t r a n s la te d  in to  N a ti o n a l e n e r g y  p ro d u c ti o n  and  m a n a g e m e n t
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p r o g r a m s  to  m a k e  u s s e lf  s u ff ic ie n t in  20  y e a r s  (e v en  by  th e  y e a r  2000),  bu t

a  N a ti o n a l o rg a n iz a ti o n  fo r e n e rg y  r e s e a r c h  and  d e v e lo p m e n t is  a  n e c e s s a r y ,  

f i r s t  s te p  b e c a u s e  th e  p ro d u c ts  o f r e s e a r c h ,  d e v e lo p m e n t and  d e m o n s t ra ti o n s

a r e  go in g  to  b e  n e c e s s a r y  to  a ll  fu tu re  a c t io n s .

We  s tr o n g ly  re c o m m e n d  p ro c e e d in g  e x p e d it io u s ly .

H o lt  A sh le y , P r e s id e n t
A m e r ic a n  In s ti tu te  o f A e ro n a u ti c s  a n d  A s t ro n a u ti c s

T h e o d o re  W e a v e r,  P r e s id e n t  
A m e r ic a n  In s ti tu te  o f C h e m ic a l E n g in e e rs

J a m e s  B . A u s ti n , P r e s id e n t
A m e r ic a n  In s ti tu te  o f M in in g , M e ta ll u r g ic a l and  

P e t r o le u m  E n g in e e r s

C h a r le s  W . Y o d e r , P r e s id e n t  
A m e r ic a n  S o c ie ty  o f C iv il  E n g in e e rs

D a n ie l C . D ru c k e r , P r e s id e n t  
A m e r ic a n  S o c ie ty  of M e c h a n ic a l E n g in e e r s  

H a ro ld  C h e s tn u t,  P r e s id e n t
In s ti tu te  o f E l e c t r i c a l  and  E le c t r o n ic s  E n g in e e rs

R o b e r t L . R e i ti n g e r , P r e s id e n t  
N a ti o n a l S o c ie ty  o f P r o f e s s io n a l  E n g in e e r s

D e c e m b e r  3,  1973
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T he American Society of Mechanical E ngineers,
New York, N.Y., November 30 ,1973.

Committee on Government Operations,
House of Repr esent atives, Washington, D.C.

Gentlemen : I have received a copy of Mr. Holifield’s bill, H.R. 11510, from 
the office of our ASME Washington repre sentative , and have been advised  your 
committee is holding hear ings on the bill this  week. As there is insufficient 
oppo rtuni ty to circulat e copies of this bill among inte rested members of our 
power departmen t, which is deeply concerned with the continuing development in 

the fields of produc tion and consumption of energy, I will respond only with  my 

personal comments ra ther  tha n the consensus of my colleagues in our power 

depar tment .
First, I would like to commend the efforts  of the  staff  of Congressman Holi- 

field for the ir efforts in dra ftin g this  bill to implement our Pres iden t’s research 
and development program in the energy field. Our country must regai n its posi
tion of eminence in the efficient use of energy resourc es which can only be ob
taine d throu gh continuous adequate fundi ng of research and development pro
grams. In general , it is desirable th at  these  programs be carr ied out in the 
priv ate sector with  only app ropriate Government suppo rt as necessary to assu re 
an atmosphere conducive to substaini ng the effort. Our Fede ral Government 
should only take over those programs such as the LMFBR program where  the 
monetary risk is too g reat  fo r th e p riva te s ector to carry  alone.

My specific comments on the bill directed to indiv idual  page and line numbers 

are as foll ows :

Page 2, Line 6
The word “advan ce” is incompatible with  the state men ts precedi ng it in 

this  paragra ph. I would suggest  the word “recognize” would be more  appro
priate. If we are  to bring some o rder into  the prese nt almost chaot ic condi
tion of our economy, we must recognize tha t environmental quality  can only 
be one consideration in our overall  program rathe r then the ulti mate goal. 

Page 9, Line 1
I would suggest  the  words “needed to” be replaced with the words “to 

those governmental  agencies which” . This  would eliminate  a possible mis
und erstanding that  this adm inis trat ion would actu ally  estab lish and admin

ister nat ional policies.

Page 9, Line 4
It  would seem more appropr iate  to replace  the words “electr ic p ower” with  

the word “energy ”.

Page  11, Line 9
It  is suggested the word “stan dards ” be deleted. For a successful tra nsfer  

of the resu lts of the adm inistra tion’s programs to the private sector, it is 
essential th at  these  progra ms be compatible  with  the standard s used in the 
priv ate sector. Appropriate American Natio nal Standa rds  In sti tute (ANS I) 
stan dard s, which are recognized and used by indu stry , can be pa rt of the 
crit eria described by the adm inis trat or.

Page 20, Lines 12 d 74
It  is suggested th at  the word “when” in each of these lines be replace d by 

the  words “to be”. It  would seem more app ropriate to provide the  Nuclea r 
Energy  Commission with licensing autho rity  for demonstra tion reac tors  
which may not opera te as part of a power generation faci lity  dur ing the ir 
development phases but would so operate at  a lat er  stage  in development. 

I tru st  these comments may be of assistance and apprecia te the oppo rtunity to 
forw ard them to you.

Very tru ly yours,
Dudley E. Ott.
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NOV 2 9  1973
A D V A N C IN G  V O L U N T A R Y  L E A D E R S H IP  I N  A  C H A N G IN G  W O R L D

C h a m b e r  o f  C o m m e r c e  o f  th e  U n it e d  S ta te s
LEGIS LA TIV E AC TIO N  G E NE RA L MAN AGER
HIL TON  DAVIS  2 0 2  • SB8-61 AO i

ts < 8  H ST REE T.  N.W
W AS H IN G TO N  D C . 2 0 0 0 0

November 28 , 1973

The Hon orab le  Ch et H o li f ie ld , Chairm an 
L e g is la ti o n  and M il it a ry  O per at io ns 

Subcom mittee
Com mit tee  on Governm ent O per at io ns  
House  of R ep re sen ta ti v es  
W as hing ton,  D. C. 20515

Dear Mr. Ch airma n:

The N ational Chamber su pport s e st a b li sh m e n t of  
En ergy  Res ea rc h and Developm ent  A d m in is tr a ti o n , and a Nuc le ar  
En ergy  Comm ission,  as  pr ovid ed  in  H.R.  11510 .

This  p ro posa l to  b ri n g  to g e th e r th e  re sea rc h  and 
de ve lopm en t a c t i v i t i e s  now lo c a te d  in  th e Atomic  En ergy  Com
m is si on  and th e  De partm en t o f I n t e r i o r  would  s ig n i f ic a n t ly  
imp rov e th e  o rg a n iz a ti o n  of su ch  a c t i v i t i e s  and help  to  
re so lv e  th e  en er gy  prob lems  wh ich now c o n fr o n t th e  n a ti o n .

In  a d d it io n , th e p ro v is io n  in  th e b i l l  to  e s ta b li s h  
a se p a ra te  Nuc le ar  En ergy  Com miss ion to  ha nd le  th e  re g u la to ry  
fu n c ti o n s  o f th e  p re sen t Atomic  En ergy  Com miss ion c o n s ti tu te s  
a sound  o rg a n iz a ti o n a l ar ra ng em en t fo r th is  en er gy a c t i v i t y .

T h ere fo re , we ur ge  ap pro val o f H.R. 11510.

We a p p re c ia te  yo ur  c o n s id e ra ti o n  o f ou r vie ws  and 
re q u e st th a t th is  l e t t e r  be made a p a r t o f th e  heari ngs re co rd .

S in c e re ly ,

H il to n  Da vis  
G en er al  Manager  
L e g is la ti v e  Act io n

cc: Subcom mi ttee Members
H erb ert  Roback, s t a f f  d i r e c to r  
John P.  C arl so n , m in o ri ty  co unse l
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Congress of the United States,
House of Representatives,

Washington, D.C., November  SO, 1973.
Hon. Chet Holifield,
Chairman, Government Operations Committee ,
Washington, D.C.

Dear Mr. Chairman : I know your  committee is considering legislation  for a 
new Energy Research and Development Administra tion.

My purpose in writ ing is to  urge you to  consider the work which p riva te indus
try can do in this  vein along with  Government and educational inst itutes.

An eloquent stateme nt by one of my cons tituents, Dr. Donald M. Carlton of 
Austin, Tex., was submitted to you on the contribu tions  which privat e industry  
can make to ward s energy research and development. I do feel he makes some good 
points in his stat ement  which are  worth  studying.

I do hope consideratio n will be given to private industry working with  the 
Government and  educational  inst itu tes  in energy resea rch and development. Your 
atte ntio n in this ma tter is apprec iated.

Sincerely, J. J. Pickle.
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My name i s  Do na ld  M. C a r l to n . I am P re s id e n t  o f  R ad ia n 
C o rp o ra ti o n  o f A u s ti n , T exas.  I a p p e a r  to d ay  in  s u p p o r t o f  th e  
co n c e p t o f  u n i f i e d  f e d e r a l  go ver nm en t le a d e r s h ip  in  energ y  r e 
s e a rc h  an d d eve lo pm en t,  an d to  p r e s e n t  to  yo u my th o u g h ts  on 
th e  c o n t r i b u t io n  whi ch  p r iv a t e  in d u s t r y  in  g e n e ra l an d sm a ll  
r e s e a r c h  and dev el opm en t co m pa ni es  in  p a r t i c u l a r  ca n  mak e to  
th e  s o lu t io n  o f  th e  N a t io n 's  en erg y  p ro b le m .

Rad ia n C o rp o ra ti o n  i s  a Company w hic h s u p p l i e s  r e s e a r c h , 
d eve lo pm en t,  an d o th e r  t e c h n ic a l  s e r v ic e s  to  b o th  gove rn m en t 
an d in d u s t r y .  The  s t a f f  o f some on e hundre d  p eo p le  ha s p a r t i c i 
p a te d  in  a v a r i e ty  o f  e n e r g y - r e la te d  te c h n ic a l  p ro g ra m s,  e sp e 
c i a l l y  th o s e  a s s o c ia te d  w it h  th e  e n v ir o n m e n ta l a s p e c ts  o f  f o s s i l  
f u e l s .  R a d ia n 's  e x p e r ie n c e  w it h  EP A's pr og ra m  to  d ev e lo p  f lu e  
ga s c le a n in g  te c h n o lo g y  i s  a p ri m e ex am pl e o f  a pro gr am  in  whi ch  
s tr o n g  l e a d e r s h ip  an d fu n d in g  was  p ro v id e d  by th e  f e d e r a l  g o v ern 
men t and in  w hic h th e  l i o n 's  sh a re  o f  th e  e f f o r t  was  co n d u c te d  
by p r iv a t e  i n d u s t r y .  As w i l l  be  d e s c r ib e d  mo re f u l l y  l a t e r  in  
my te s ti m o n y , R a d ia n 's  e x p e r ie n c e s  in  t h i s  pro gra m  p ro v id e  an  
e x c e l l e n t  ex am pl e o f th e  g o v e rn m e n t' s  f a v o ra b le  r e tu r n  on i n v e s t 
m en t w it h  su ch  an  a p p ro a c h . A r e l a t i v e l y  m od es t e x p e n d it u re  
w it h  R ad ia n , c a ta ly z e d  by th e  fu n d am en ta l m oti ve  o f  b u s in e s s  to
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pro duce p r o f i t s ,  y ie ld e d  a v a r i e ty  o f  pro gra m s sp o n so re d  a t  

Rad ia n by in d u s t r y  r a th e r  th a n  govern m en t.  The n e t  r e s u l t  o f 

R a d ia n 's  e f f o r t s  i s  t h a t  S0 2 e m is s io n s  a r e  now b e in g  p a r t i a l l y  

c o n t r o l l e d  a t  an  o p e r a t io n a l  po wer  s t a t i o n .

RECOMMENDATIONS

T here  i s  no  q u e s ti o n  t h a t  a c o o rd in a te d  f e d e r a l  pr ogra m  

o f  en erg y  r e s e a r c h  an d dev elo pm ent i s  d e s p e r a te ly  n ee d ed . My 

vie w  i s  t h a t  t h i s  ca n  ta k e  many fo rm s. A u n i f i e d  ag ency  su ch  as  

i s  p ro p o se d  in  H. R. 909 0 co u ld  be  an  e f f e c t i v e  a p p ro a c h . (W hi le  

AEC i s  q u a l i f i e d  f o r  su ch  a r o l e ,  I n t e r i o r  an d EPA a p p e a r  to  be 

e q u a ll y  v ia b le  c a n d id a te s  from  a t e c h n ic a l  v ie w p o in t. )

T her e i s  a g r e a t  d e a l o f  m e r i t  in  th e  ap p ro ach  su g g e s te d  

in  S.  128 3 in  w hic h a co m m is si on co mpo sed o f  r e p r e s e n t a t i v e s  o f 

th e  e x i s t i n g  ke y en erg y  a g e n c ie s  i s  fo rm ed  to  d i r e c t  th e  N a t io n 's  

en e rg y  e f f o r t  in  th e  v a r io u s  a g e n c i e s . The a d v a n ta g e s  to  t h i s  

ap p ro ach  a r e  t h a t  e x i s t i n g  e f f o r t s  w ou ld  n o t be  d i s r u p te d ,  Con

g r e s s io n a l  r e s p o n s i b i l i t i e s  an d a u t h o r i t y  wou ld  be  l e s s  im pacte d  

th a n  u n d er th e  ERDA c o n c e p t,  an d m os t im p o r ta n tl y  i t  wou ld  p r e 

c lu d e  th e  le n g th y  an d se v e re  d i s r u p t io n  an d c o n fu s io n  w hi ch  

ac co m pa ni ed  th e  fo rm a ti o n  o f  EPA. On th e  n e g a ti v e  s id e  th e re

f
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a re  u n q u e s ti o n a b ly  ad v a n ta g e s  an d e f f i c i e n c i e s  w hi ch  a c c ru e  

to  h av in g  a pr og ra m  o f th e  m agn it ude p ro p o se d  c e n t r a l i z e d  in  

on e a d m in is t r a t iv e  s t r u c t u r e .

My s p e c i f i c  s u g g e s ti o n s  to  t h i s  Sub co m m it te e l i e  in  a 
d i f f e r e n t  d i r e c t i o n .  In  my te s ti m o n y  I  w i l l  e s t a b l i s h  th e  

c r i t i c a l  need  f o r  a de ep  in v o lv em en t o f  p r iv a t e  in d u s t r y  in  th e  

f e d e r a l  ag en cy  dev elo pm ent m is s io n . More  p a r t i c u l a r l y ,  I  w i l l  

p r e s e n t e v id e n c e  o f  th e  c o n t r i b u t io n  w hic h th o se  sm a ll  co m pa ni es  

su ch  as R ad ia n C o rp o ra ti o n  ca n mak e in  t h i s  a r e a .  My co n c ern  i s  

t h a t  in  an  a tt e m p t to  move ahead  r a p id ly  w it h  l e g i s l a t i o n  to  mee t 

th e  u rg e n t en e rg y  nee ds o f  th e  N a ti o n , i n s u f f i c i e n t  a t t e n t i o n  

w i l l  be g iv e n  to  th e  r o le  w hi ch  p r iv a t e  in d u s t ry  la rg e  an d sm a ll  

an d o th e r  ty p e s  o f t e c h n ic a l  o r g a n iz a t io n s  ca n an d m ust  p la y .

D at a from  th e  N a ti o n a l C o u n c il  o f  P r o f e s s io n a l  S e rv ic e s  

F irm s o f w hic h Rad ia n i s  a mem ber show  t h a t  p r o f e s s io n a l  s e r 

v ic e s  o r g a n iz a t io n s  ha ve  a t o t a l  re v en u e  o f  $9 b i l l i o n  p e r  y e a r . 

N in e ty  p e rc e n t o f  th e  f ir m s  in  t h i s  c a te g o ry  a re  sm a ll  b u s in e s s e s . 

T h is  v i t a l  se gm en t o f  our eco nomy  m us t be  a ll o w ed  to  co m pe te  w it h  

gover nm en t l a b o r a to r i e s  an d F e d e ra l C o n tr a c t R ese a rc h  C e n te rs  

ev en  th ough  th e s e  o r g a n iz a t io n s  e i t h e r  hav e a g u a ra n te e d  e x is te n c e  
o r  many c o m p e ti ti v e  a d v a n ta g e s , su ch  as  n o t h av in g  to  pa y c o r 

p o r a te  p r o f i t  t a x e s ,  n o t en jo y ed  by p r iv a t e  in d u s t r y .
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The  m ec ha ni sm  w hi ch  ca n  be  u t i l i z e d  to  in s u r e  th e  r o le  

o f  a l l  q u a l i f i e d  o r g a n iz a t io n s  o f  a l l  s i z e s  in  th e  o v e r a l l  

en e rg y  e q u a ti o n  i s  th e  r e s e a r c h  an d dev elo pm ent c o n t r a c t .

J o i n t l y  fu nded  in d u s t r y  an d gover nm en t pr og ra m s a re  go od  f o r  

b ig  p r o je c t s  an d b ig  i n d u s t r y ,  b u t th e  u n d e r ly in g  te c h n ic a l  

ba ck up  f o r  su ch  la rg e  s c a le  pr og ra m s sh o u ld  be  p ro v id e d  by a l l  

se gm en ts  o f  th e  te c h n ic a l  co mmun ity  in  c o n ju n c ti o n  w it h  an d 

u n d e r th e  le a d e r s h ip  o f  f e d e r a l  t e c h n ic a l  p e r s o n n e l.

I  su g g e s t t h a t  an y l e g i s l a t i o n  in  th e  en erg y  a re a  co n

t a i n  th e  s ta te m e n t t h a t  i t  i s  th e  i n t e n t  o f  C ongre ss  t h a t  en erg y  

r e s e a r c h  an d dev elo pm ent sh o u ld  be  co n d u c te d  by p r iv a t e  e n t e r 

p r i s e .  I  su g g e s t f o r  your c o n s id e r a t io n  th e  la n g u ag e  o f  th e  

E d u ca ti o n  Am endments o f  19 72 , S e c t io n  4 0 5 ( e ) 2:

"N ot  l e s s  th an  90 p e r  ce nt um  o f  th e  fu nds 
a p p r o p r ia te d  p u rsu a n t to  s u b s e c ti o n  (h ) 
f o r  an y f i s c a l  y e a r  s h a l l  be  ex pen ded  to  
c a r r y  o u t t h i s  s e c t i o n  th ro u g h  g r a n ts  o r 
c o n t r a c t s  w it h  q u a l i f i e d  p u b l ic  o r  p r iv a t e  
a g e n c ie s  an d i n d i v i d u a l s . "

In  a d d i t io n ,  I su g g e s t t h a t  s p e c i a l  a t t e n t i o n  be g iv e n  to  sm a ll  

b u s in e s s  by s p e c i f y in g  t h a t  a p o r t io n  o f th e  fu nds a v a i l a b le  fo r  

r e s e a r c h  c o n t r a c t s  ( e . g . ,  10%) be  s e t  a s id e  f o r  sm a ll  b u s in e s s .
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THE ADVANTAGES AND THE NEED FOR INDUSTRIAL

PARTICIPATION IN THE NATION'S ENERGY PROGRAM

T her e a r e  th r e e  c r i t i c a l  e le m e n ts  to  th e  en erg y  d ev e lo p 

men t pro gr am  r e q u ir e d  by th e  N a ti o n .

(1 ) We m us t v e ry  r a p id ly  d ev e lo p  te c h n o lo g y  

to  u se  d o m est ic  f u e l  s u p p l i e s  to  m ee t 

o u r n e a r  an d in te r m e d ia te  te rm  n e e d s .

(2 ) We m us t a s s u re  t h a t  as  th e s e  new te c h 

n o lo g ie s  a re  d ev e lo p ed  th e y  a re  r a p id ly  

in tr o d u c e d  to  e n e r g y - u t i l i z i n g  i n d u s t r i a l  

o r g a n iz a t i o n s .

(3 ) The  lo n g e r  te rm  en erg y  p i c tu r e  m us t be  

a n t i c i p a t e d  now by  i n i t i a t i n g  pr og ra m s 

d i r e c te d  to w ar d r a d i c a l l y  d i f f e r e n t  

en e rg y  g e n e r a ti o n  c o n c e p ts  w hi ch  p ro v id e  

f o r  en erg y  and f u e l  c o n s e r v a ti o n  an d 

e n v ir o n m en ta l a c c e p t a b i l i t y .

P r iv a te  in d u s t ry  u n d er th e  le a d e r s h ip  o f  a s tr o n g  f e d e ra l

pr og ra m  has c r i t i c a l l y  im p o r ta n t c o n t r i b u t io n s  to  ma ke .
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A. Rap id  Dev el op m en t o f  T ec hnolo gy

I n d u s t r y  ca n re sp ond  more r a p id l y  to  th e  c a l l  f o r  new 

te c h n o lo g y  th a n  an y o th e r  se gm en t o f  o u r s o c ie ty  w h e th e r i t  be 

gover nm en t o r  u n i v e r s i t y  l a b o r a t o r i e s .  T h is  i s  b ec au se  in d u s t r y  

i s  a l re a d y  d o in g  e n e r g y - r e la te d  r e s e a r c h  an d dev e lo p m en t.  O th er 

co m pa ni es  l i k e  R ad ia n  hav e t e c h n ic a l  s t a f f s  who a re  p r o f i c i e n t  

in  e n e r g y - r e la te d  te c h n o lo g y  an d e q u a l ly  im p o r ta n tl y  a r e  a l 

re ad y  o r ie n te d  an d t r a in e d  to  o p e r a te  w i th in  th e  t e c h n ic a l  an d 

ec on om ic  c o n f in e s  o f  hu ge  p la n ts  p ro d u c in g  low c o s t  e n e rg y . I t  

i s ,  in  f a c t ,  t h i s  q u e s ti o n  o f  t r a i n i n g  an d o r i e n t a t i o n  w hi ch  

has  made th e  t r a n s i t i o n  fro m a e ro s p a c e  e n g in e e r  to  e n v ir o n m e n ta l 

te c h n o lo g i s t  so  d i f f i c u l t ,  an d i t  i s  im p o r ta n t to  re c o g n iz e  th e  

m agn it ude  o f  t h i s  im pe di m en t to  th e  r a p id  r e o r i e n t a t i o n  b o th  o f  

p r iv a t e  an d go v ern m en ta l o r g a n iz a t io n s  p r e s e n t ly  o p e r a t in g  in  

n o n -e n e rg y  t e c h n ic a l  a r e a s .

Wha t i s  la c k in g  in  p r iv a t e  in d u s t r y  i s  th e  fu nds an d 

c o h e re n t d i r e c t i o n  w hic h ca n  be  p ro v id e d  o n ly  by th e  ty p e  o f 

pr ogra m  u n d er c o n s id e r a t io n  by t h i s  Subco m m it te e.  As I w i l l  

d is c u s s  in  g r e a t e r  d e t a i l  l a t e r  in  t h i s  te s ti m o n y , t h i s  s t a t e 

men t do es  n o t mean th a t  th e r e  i s  no  r o le  in  en e rg y  r e s e a r c h

an d dev elo pm ent f o r  gove rn m en t an d u n i v e r s i t y  l a b o r a to r i e s  o r
1

e n g in e e rs  an d s c i e n t i s t s  wh ose o r i e n t a t i o n  a t  t h i s  ti m e  i s  d e

fe n se  o r a e ro s p a c e . I t  do es  s a y , how ev er,  t h a t  a s s u ra n c e s  m us t
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be  p ro v id e d  by w hic h th e  c r i t i c a l l y  im p o r ta n t c o n t r i b u t io n s  o f 

in d u s t r y  in  g e n e ra l an d sm a ll  r e s e a r c h  an d dev elo pm ent o rg a n iz a 

t io n s  in  p a r t i c u l a r  ca n be r e a l i z e d .  I t  a l s o  sa ys t h a t  th e  

n a t i o n 's  energ y  R&D pr og ra m  m ust  be  b u i l t  a ro und  th e  sm a ll  

k e r n e l o f  e x i s t i n g  e n e r g y - r e la te d  e x p e r t i s e  w here ver i t  ca n  be  

fo u n d .

B. In d u s tr y  A ccep ta nce o f  New En ergy  T ec hnolo gy

In  c o n t r a s t  to  some o f  o u r n a t i o n 's  te c h n o lo g y  d ev e lo p 

men t pro gr am s su ch  as  th e  sp ace  pro gr am  an d n u c le a r  wea po ns  

dev e lo p m en t,  th e  en erg y  te c h n o lo g y  develo pm ent pr og ra m  a n t i c i 

p a te d  by H. R. 909 0 w i l l  be  a s u c c e s s  o n ly  i f  p r iv a t e  in d u s t r y  

a d o p ts  t h i s  te c h n o lo g y  an d in tr o d u c e s  i t  i n to  th e  m a in s tr eam  o f  

A m er ic an  l i f e .  T h is  ca n n o t be  ac co m p li sh ed  by f i a t .  Mecha nis ms  

m us t be  s t r u c t u r e d  by w hi ch  th e  f u e l  an d e n e rg y -b a se d  i n d u s t r i e s  

o f  Am er ic a come to  u n d e rs ta n d  th e  new en e rg y  te c h n o lo g y  an d 

a p p r e c ia te  i t s  b e n e f i t s .  I t  i s  my o p in io n  th a t  i f  a l l  se gm en ts  

o f  o u r s o c ie ty  in c lu d in g  in d u s t r y  p a r t i c i p a t e  in  t h i s  d e v e lo p 

m en t,  o u r i n d u s t r i a l  o r g a n iz a t io n s  w i l l  be c r e a t i v e  en ou gh  to  

d ev e lo p  s e r v ic e s  an d hard w are  sy st em s w hic h w i l l  f in d  t h e i r  way 

in to  th e  m a rk e tp la c e . C o n v e rs e ly , i f  th e  N a t io n 's  en e rg y  te c h 

n o lo gy  pro gr am s a re  co n d u c te d  l a r g e ly  a s  gov er nm en t " in -h o u s e "  

p ro g ra m s,  my vi ew  i s  t h a t  th e  t r a n s f e r  o f t h i s  te ch n o lo g y  to
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p r iv a t e  in d u s t r y  w i l l  be  d i f f i c u l t  in d e e d . In  c o n t r a s t  to  

n u c le a r  energ y  te c h n o lo g y  w hic h ca n re a c h  th e  c u s to m e r i f  a few  

la rg e  co m pan ie s ca n s e l l  n u c le a r  po wer  p la n ts  to  a r e l a t i v e l y  

few  la rg e  u t i l i t y  com pan ie s,  th e  u t i l i z a t i o n  o f  f o s s i l  f u e l s  

e x te n d s  from  th o s e  same la r g e  u t i l i t y  co m pa nie s to  each  sp a ce  

h e a t e r ,  fo u n d ry , an d s e r v ic e  s t a t i o n  in  th e  N a ti o n .

C. L onger  Term  En ergy  Ne eds

Mo st e x p e r ts  a g re e  t h a t  A m er ic an  l i f e  in  th e  y e a r  2000 

w i l l  d i f f e r  r a d i c a l l y  from  t h a t  o f  19 73 . New m et ho ds  o f gene

r a t i n g  an d d i s t r i b u t i n g  en erg y  w i l l  c o n t r i b u te  h e a v i ly  to  t h i s  

a l t e r a t i o n  o f  l i f e - s t y l e s .  To in c o r p o r a te  th e s e  needed  ch a n g es , 

in d u s t r y  s i m i l a r l y  m us t change . In  f a c t ,  s i g n i f i c a n t  i n s t i t u 

t i o n a l  changes w i l l  be r e q u ir e d  b o th  in  gover nm en t an d in d u s t r y .

A c o o p e r a ti v e  pro gr am  in v o lv in g  go ver nm en t an d in d u s t r y  

i s  r e q u ir e d  to  r e a l i z e  th e s e  n e c e s s a r y  a l t e r a t i o n s .  At  t h i s  

ti m e a g r e a t  d e a l o f  fu n d am en ta l r e s e a r c h  m us t be  c o n d u c te d .

As kn ow ledg e o f  t h i s  s p e c u la t iv e  te c h n o lo g y  i s  in c r e a s e d ,  govern  

men t a g e n c ie s  w i l l  hav e to  make d e c is io n s  r e g a rd in g  th e  f e a s i 

b i l i t y  o f  th e  c a n d id a te  te c h n o lo g ie s  d e v e lo p e d , d i s c r im in a te  

among  th em , an d p ro v id e  th e  fu n d s , th e  m ec ha ni sm s f o r  f u r th e r

dev e lo p m en t,  and f i n a l l y  im p le m e n ta ti o n . I n d u s tr y  w i l l  n o t an d
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can n o t p ro v id e  th e  le a d e r s h ip ,  fu n d s , n o r th e  i n s t i t u t i o n a l  

i n i t i a t i v e s  r e q u i r e d .  B u t,  in d u s t r y  ca n c o n t r i b u te  to  th e  

dev elo pm ent o f  th i s  te c h n o lo g y  and work w it h  gove rn m en t to  

c r e a t e  th e  mec ha ni sm s by w hic h r a d i c a l l y  d i f f e r e n t  te c h n o lo g y  

ca n  be  in tr o d u c e d  in to  th e  A m er ic an  l i f e - s t y l e .

A s p e c i f i c  ex am pl e o f  th e  p o in ts  d is c u s s e d  ab ove i s  

R a d ia n 's  p a r t i c i p a t i o n  in  EPA's  pro gr am  to  d eve lo p  a i r  p o l lu 

t io n  c o n t r o l  p r o c e s s e s . I w ou ld  l i k e  to  d is c u s s  t h i s  b r i e f l y .

THE ROLE OF RADIAN CORPORATION IN THE DEVELOPMENT

OF SULFUR DIOXIDE REMOVAL PROCESSES

One o f  R a d ia n 's  m os t im p o r ta n t b u s in e s s  a c t i v i t i e s  de

s e rv e s  p a r t i c u l a r  a t t e n t i o n  b ecau se  i t  d e m o n s tr a te s  t h a t  th e  

e f f e c t iv e n e s s  o f  th e  r e l a t i v e l y  sm a ll  am ou nt s o f  mon ey sp e n t 

by th e  go ver nm en t a t  R ad ia n ha s be en  en han ce d by th e  a g g re s s iv e  

n ess  o f  o u r  Company in  p u rsu in g  b u s in e s s  o p p o r tu n i t i e s  base d  

up on  o u r go ver nm en t fu nd ed  ac co m p li sh m e n ts . In  t h i s  r e g a rd  I 

r e f e r  to  th e  pr og ra m  to  d ev e lo p  s u l f u r  d io x id e  re m oval  te c h 

n o lo gy  p r e s e n t ly  un d er th e  d i r e c t i o n  o f  th e  E n v ir o n m en ta l 

P ro te c t io n  Age nc y.
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The u l t im a te  p u rp ose  o f  t h i s  pro gra m  from  i t s  in c e p t io n  

was to  l im i t  th e  em is s io n s  o f  s u l f u r  d io x id e  from  s t a t i o n a r y  

s o u rc e s . EPA's  s t r a t e g y  was t h a t  th e  deve lo pm ent an d d em o n str a 

t io n  o f  c o n t r o l  te ch n o lo g y  in  c o n ju n c ti o n  w it h  th e  s e t t i n g  o f 

s ta n d a rd s  w ou ld  r e s u l t  in  th e  im p le m e n ta ti o n  o f  t h i s  te c h n o lo g y  

by th e  p o l lu t in g  i n d u s t r i e s ,  th e re b y  l im i t i n g  S0 2 e m is s io n s .

EPA re c o g n iz e d , how ev er,  t h a t  th e  s t r a t e g y  as  s t a t e d  ab ov e r e 

q u ir e d  mo re th a n  j u s t  s ta n d a rd s  an d r e s e a r c h  p ro g ra m s.  I t  was 

n e c e s s a ry  b o th  to  p ro v id e  f o r  i n d u s t r y 's  a c c e p ta n c e  o f th e  te c h 

n o lo gy  an d to  d ev e lo p  s u f f i c i e n t  e x p e r t i s e  in  th e  p r iv a t e  s e c to r  

o f  th e  eco nom y so  th a t  p o l lu t in g  i n d u s t r i e s  c o u ld  hav e a c c e s s  

to  th e  p ro d u c ts  an d s e r v ic e s  n e c e s s a ry  to  o b ta in  o p e r a t io n a l  

sy s te m s . The mec ha ni sm  th e y  s e le c te d  to  ac co m p li sh  t h i s  was 

to  de pe nd  on p r iv a t e  in d u s t r y  th ro u g h  th e  m ec ha ni sm  o f  r e s e a r c h  

an d dev elo pm ent c o n t r a c t s  to  d ev e lo p  th e  te c h n o lo g y  u n d e r th e  

le a d e r s h ip  o f  th e  EPA s t a f f .

R a d ia n 's  r o le  in  t h i s  e f f o r t  be ga n s h o r t ly  a f t e r  th e  

fo u n d in g  o f  th e  Company in  19 69 . S e v e ra l o f  our s c i e n t i s t s  and 

e n g in e e rs  re c o g n iz e d  t h a t  b e fo re  l a r g e  s c a le  d e m o n s tr a ti o n  

eq uip m en t c o u ld  be  c o n s t ru c te d  an d s u c c e s s f u l ly  o p e r a te d , i t  

was n e c e s s a ry  to  u n d e rs ta n d  th e  co m pl ex  c h e m is tr y  o f  th e  li m e / 

li m e s to n e  w et  s c ru b b in g  p ro c e s s  f o r  s u l f u r  d io x id e  c o n t r o l .  On 

o u r own i n i t i a t i v e  we su b m it te d  an  u n s o l i c i t e d  p ro p o s a l to  de

v e lo p  th e  t h e o r e t i c a l  b a s i s  f o r  th e  li m e /l im e s to n e  w et  sc ru b b in g

25-1 08  0  - 74  - 26
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p r o c e s s . The p ro p o sa l r e s u l t e d  in  an  aw ar d o f  an  $80,0 00 co n
t r a c t  to  R ad ia n . The o u tp u t o f  t h i s  pr og ra m  was a co m pute r 
mod el  w hi ch  d e s c r ib e d  th e  co m pl ex  c h e m is tr y  o f  th e  sy st em  an d 
made i t  p o s s ib le  b o th  to  p r e d i c t  c e r t a i n  ty p e s  o f  ch em ic a l 
b e h a v io r  an d to  a n a ly z e  e x p e r im e n ta l d a ta .

One o f  th e  b e n e f i t s  o f  t h i s  mod el  re c o g n iz e d  im m ed ia te ly  
by our s t a f f  was th a t  th e  mod el  c o u ld  s p e c i f y  th o se  p a ra m e te rs  
w hi ch  sh o u ld  be a n a ly z e d  to  d e te rm in e  th e  pe rf o rm an ce  o f  th e  
p r o c e s s . As a r e s u l t  o f  an  u n s o l i c i t e d  p ro p o s a l,  Rad ia n r e 
c e iv e d  a $16 0,0 00  c o n t r a c t  to  s e l e c t  a n a l y t i c a l  m et ho ds  f o r  th e  
li m e /l im e s to n e  w et  sc ru b b in g  p r o c e s s . C o n c u rre n tl y , Rad ia n 

wor ke d in  c o n ju n c ti o n  w it h  EPA e n g in e e rs  on a v a r i e t y  o f  p i l o t  
p la n t  pr og ra m s d es ig n ed  to  su p p ly  th e  d a ta  n e c e s s a ry  to  d e s ig n  
l a r g e r  p l a n t s .  T his  pr og ra m  in c lu d e d  b o th  la b o r a to r y  s tu d i e s  
to  p ro v id e  an sw ers  to  q u e s ti o n s  r a i s e d  by th e  p i l o t  pr ogra m s 
and th e  d i r e c t  i n t e r a c t i o n  w it h  o th e r  EPA c o n t r a c to r s  o p e r a ti n g  
p i l o t  an d l a r g e r  s c a le  eq u ip m en t.  T h is  c o n t r a c t  was  f o r  a 
t o t a l  o f  $1 40, 000 and l a s t e d  some t h i r t e e n  (1 3)  m onth s.

R ad ia n s s t r a t e g y  w it h  r e s p e c t  to  t h i s  b u s in e s s  a re a  
was tw o - fo ld . F i r s t ,  we re c o g n iz e d  th a t  t h i s  was  good  b u s in e s s  
f o r  us  in  an d o f  i t s e l f .  I t  was t e c h n ic a l l y  c h a l le n g in g ,  f i t  
th e  c a p a b i l i t i e s  o f  our s t a f f ,  su p p o r te d  th e  p r o je c t  te am s,  
an d p ro v id e d  th e  Company a sm a ll  (7% g ro s s )  p r o f i t .  Sec ond, we
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f e l t  t h a t  th e r e  wou ld  be  a p la c e  in  th e  p r iv a t e  s e c to r  f o r  

co m pa ni es  w it h  ou r e x p e r t i s e  as  in d u s t r y  be ga n to  im ple m en t 

th e  te ch n o lo g y  to  l im i t  e m is s io n s  a s  r e q u ir e d  by th e  s ta n d a r d s .  

A f te r  w ork in g  s o le ly  f o r  EPA in  t h i s  a r e a  f o r  two  y e a r s ,  R ad ia n 

o b ta in e d  i t s  f i r s t  in d u s t ry - s p o n s o re d  pr og ra m  in  Ja n u a ry  o f  

19 71 . T h is  $1 2, 000  c o n t r a c t  sp o n so re d  by a m ajo r e l e c t r i c  

u t i l i t y  was  to  p re p a re  a r e p o r t  on th e  s t a t u s  o f te c h n o lo g y  f o r  

re m ov in g s u l f u r  o x id e s  from  f lu e  g a s e s . S ubse quen t to  t h i s  

p ro gra m , R ad ia n  has  r e c e iv e d  s e v e n te e n  c o n t r a c t s  in  th e  f i e l d  

o f  S0 a re m oval  from  e l e c t r i c  u t i l i t i e s  in  C a l i f o r n i a ,  M in n e so ta , 

O hi o,  I l l i n o i s ,  T enness ee  an d P e n n s y lv a n ia , a s  w e ll  as T ex as.

F or on e comp any  we h e lp e d  p la n  a pro gra m  by  w hi ch  S0 2 re m oval  

te ch n o lo g y  c o u ld  be  im pl em en te d in  t h a t  co m pan y 's  sy s te m . For  

a n o th e r  we wor ke d in  c o n ju n c ti o n  w it h  th e  com pan y an d t h e i r  

a r c h i t e c t / e n g in e e r s  to  re v ie w  th e  d e s ig n  o f  th e  eq uip m en t manu

f a c t u r e r  who was su p p ly in g  f lu e  gas  eq u ip m en t.  For  s t i l l  o th e r  

co m pa ni es  we hav e o p e ra te d  p i l o t  p la n t  p ro g ra m s,  a n a ly z e d  th e  

w a te r  p o l lu t i o n  p o t e n t i a l  o f f lu e  gas  c le a n in g  eq u ip m en t,  an d 

p ro v id e d  a s s i s t a n c e  in  p la n n in g  th e  s t r a t e g y  by w hi ch  a p p l ic a b le  

em is s io n s  an d am bie n t s ta n d a rd s  wou ld  be  m et.

C o n c u rr e n t w it h  th e  EPA an d in d u s t r y  fu nded  pro gra m s a t  

R ad ia n , we in v e s te d  a p o r t io n  o f  our l im i te d  r e s o u rc e s  in  

en h an c in g  o u r c a p a b i l i t i e s  in  t h i s  a r e a .  A f a s t e r ,  mo re c a p a b le  

co m pute r mod el  o f  th e  p ro c e s s  was d ev e lo p ed  f o r  an  in v e s tm e n t
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in  ex c ess  o f  $ 15 ,0 00 , l a b o r a to r y  eq uip m en t in  ex c e ss  o f  $50 ,0 00  

was  p u rc h a sed  to  s u p p o r t ou r S0 a  c o n t r o l  e f f o r t s ,  an d our 

la b o ra to r y  f a c i l i t i e s  w er e ex pa nd ed  by a f a c to r  g r e a t e r  th an  

te n  to  ac co mmod ate t h i s  as w e ll  as o th e r  e x p e r im e n ta l p ro gra m s.  

T he se  develo pm ents  a ll o w ed  us  to  b e t t e r  s e rv e  a l l  o f  ou r c l i 

e n ts  b o th  g o v ern m en ta l an d i n d u s t r i a l  an d to  h a s te n  th e  da y 

when R ad ia n co u ld  as su me a mo re p ro m in en t r o le  in  pro gra m s to  

im pl em en t f u l l  s c a le  S0 2 c o n t r o l  te c h n o lo g y .

P erh aps th e  m os t s i g n i f i c a n t  s te p  f o r  R ad ia n  in  p ro 

v id in g  to  th e  p r iv a t e  i n d u s t r i a l  se gm en t o f th e  eco nomy  th e  

e x p e r t i s e  d ev e lo p ed  o r i g i n a l l y  un d er EPA sp o n so rsh ip  o c c u rre d  

l a s t  y e a r . At  t h a t  ti m e R ad ia n s ig n e d  a c o n t r a c t  w it h  Jo y 

M a n u fa c tu ri n g  o f  P i t t s b u r g h .  T h is  c o n t r a c t  c a l l s  f o r  R ad ia n 

to  p ro v id e  Jo y  w it h  th e  c h e m is tr y  an d ch em ic a l e n g in e e r in g  

s e r v ic e s  r e q u ir e d  by Jo y  to  su p p ly  f u l l  s c a le ,  o p e r a t io n a l  S02 

re m ov al  sy st em s to  i n d u s t r i a l  o r g a n iz a t i o n s .  At t h i s  ti m e a 

p i l o t  p la n t  pr og ra m  i s  u n d e r way a t  a powe r p la n t  in  Pen n

s y lv a n ia  to  d ev e lo p  th e  d e s ig n  d a ta  n e c e s s a ry  to  c o n s t r u c t  

f u l l  s c a le  sy s te m s .

In  sum ma ry,  EPA c a p i t a l i z e d  on th e  un iq u e  c o n t r i b u t io n  

w hi ch  ca n  be  made by h ig h ly  s k i l l e d  t e c h n ic a l  o r g a n iz a ti o n s  

w hic h i n t e r f a c e  w it h  b o th  gover nm en t an d in d u s t r y .  R e la t iv e ly  

m od es t sums in v e s te d  by th e  go ver nm en t w it h  us  w er e m u l t ip l ie d
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many fo ld  because  o f  our m o ti v a ti o n  to  in c r e a s e  p r o f i t s  an d our 

a b i l i t y  to  in tr o d u c e  th e  te c h n o lo g y  d ev e lo p ed  un d er EPA fu nds 

to  i n d u s t r i a l  u s e r s .  As a r e s u l t ,  we an d o th e r  o r g a n iz a t io n s  

o p e r a ti n g  in  th e  p r iv a t e  s e c to r  o f  th e  eco nom y a r e  c o n t r i b u t in g  

to  EPA's  o v e r a l l  g o a l o f  re d u c in g  s u l f u r  d io x id e  em is s io n s  from  

s t a t i o n a r y  s o u rc e s .

Mr. C hai rm an , t h i s  c o n c lu d e s  my te s ti m o n y . I am d e e p ly  

a p p r e c ia t iv e  o f  t h i s  o p p o r tu n it y  to  e x p re s s  my th o u g h ts  to  you 

an d th e  members  o f  t h i s  S ubco m m it te e.  The f a c t  t h a t  some o f 

th e  m os t im p o r ta n t p eo p le  in  our c o u n tr y  ca n f in d  th e  ti m e  to  

l i s t e n  to  a busi ness m an  from  a sm a ll  com pan y in  A u s ti n , T exas,  

w h e th e r o r  n o t my s u g g e s ti o n s  a re  a d o p te d , i s  an  o u ts ta n d in g  

t r i b u t e  to  th e  A m er ic an  sy st em  o f govern m ent.

I w ou ld  be  p le a s e d  to  an sw er an y q u e s ti o n s  a t  t h i s  ti m e 

o r  to  f u r n is h  a d d i t i o n a l  w r i t t e n  te s ti m o n y  to  th e  Subc om m it te e 

i f  yo u w is h .
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S T A T E M E N T  O F  R O B E R T  L O W E N S T E I N ,  C O U N S E L  
N U C L E A R  E N E R G Y  D I V I S I O N  

G E N E R A L  E L E C T R I C  C O M P A N Y

My name is Robert Lowenstein. I am Counsel to General Electric’s Nuclear Energy Division, which has its worldwide headquarters at San Jose, California. I have had more than 20 years’ experience in the regulatory programs affecting the nuclear energy industry, including service for five years as AEC's Director of 
Licensing and Regulation and as Assistant Director of Regulation. Before taking my present position in August, 1972, I was a partner in Lowenstein, Newman and Reis, a Washington law firm, which specialized in nuclear energy legal problems. In addition, I presently serve as Chairman of the Atomic Industrial Forum's 
Lawyers Committee and as a member of the Special Committee on Environmental Law of the American Bar Association. I am appearing before you today solely 
as counsel to General Electric’s Nuclear Energy Division.

I should like to thank the subcommittee for this opportunity to submit this 
statement regarding reorganization of the federal government's energy efforts. General Electric supports separation of the Atomic Energy Commission's developmental and regulatory functions and urges the prompt enactment of legislation 
to create a Nuclear Energy Commission and an energy research and development agency.

We support establishment of an energy research and development agency because of the need to bring together the now fragmented programs and resources of 
many federal agencies. Establishment of an agency to administer energy 
research and development programs will make it possible for the federal 
government to coordinate its energy research and development programs and to apply its resources, including the unique capabilities of the AEC’s National Laboratories, more effectively to develop new sources of energy and new means for their utilization.

General Electric's original and still basic business lies in the generation, 
distribution, and use of electric energy, whatever fuel is used. We are confident that an energy research and development agency will facilitate those 
technological developments which are now so vitally necessary to maintain our society. We are confident that these developments can be accomplished and that they can provide the bridge to an unprecedented era of peace and pros
perity in our country and throughout the world.

A second major objective of the proposed reorganization, to which I propose 
to direct the balance of my statement, is the establishment of a Nuclear 
Energy Commission. Proposals to place the AEC's regulatory functions in an agency separate from the Commission's operating and promotional programs 
have been made repeatedly over the years since 1955. There has been recur
ring concern that the combination of regulatory and promotional functions in the Atomic Energy Commission has weakened the credibility of the Commis
sion and impaired public confidence in the adequacy of its regulatory 
programs.
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I  do n o t mean  to  su g g est  th a t  th e  Com m ission 's  p ro m oti ona l r e s p o n s i b i l i t i e s  ha ve  
r e s u l te d  in  any wea ke ning  of i t s  s a fe ty  re q u ir e m e n ts , o r th a t  th e  Comm ission 
ev e r f a i l e d  to  ta k e  a p p ro p ria te  a c ti o n  on any m a tt e r  bec ause  o f i t s  p ro m oti ona l 
co n cern s.  As on e who sp en t many y e a rs  deep ly  in v o lv ed  in  a d m in is tr a ti o n  o f th e  
AEC's r e g u la to ry  pr og ra m , I  ca n a f f ir m  t h a t  th e  Comm ission has  al w ay s re g ard ed  
i t s  n u c le a r  s a fe ty  r e s p o n s i b i l i t i e s  a s i t s  pa ramou nt  and  o v e rr id in g  co nce rn . 
N e v e r th e le s s , th e  co m bin at io n o f re g u la to ry  and p ro m oti ona l fu n c ti o n s  has bee n 
a cau se  of im pai re d  p u b li c  con fi d en ce  in  th e  AEC fo r  many y e a rs . S in ce  p u b li c  
co n fi d en ce  i s  so  v i t a l l y  im p o rt an t to  th e  a d m in is tr a ti o n  o f th e  Com mission 's  
pr og ram s and  to  u t i l i z a t i o n  of n u c le a r  energ y , we b e li e v e  t h a t  th e  Co mmiss ion’ s 
re g u la to ry  r e s p o n s i b i l i t i e s  sh ould  be  se p a ra te d  fro m i t s  o th e r  fu n c ti o n s  and 
p la ced  in  a se p a ra te  ag en cy  u n le s s  th e re  a re  o th e r  com pel ling  re a so n s  why 
s e p a ra ti o n  wo uld  n o t be  in  th e  p u b li c  i n t e r e s t .

In  e a r l i e r  y e a r s , when th e  J o in t  Co mm ittee  on  Atom ic En ergy  co n si d ere d  th e  
d e s i r a b i l i t y  o f s e p a ra ti n g  AEC 's re g u la to ry  fro m i t s  o th e r  r e s p o n s i b i l i t i e s ,  
th e re  wer e p e rsu a s iv e  re a so n s  n o t to  do s o , in c lu d in g  th e  r e l a t i v e ly  sm all  
s iz e  o f th e  r e g u la to ry  s t a f f ,  th e  de pe nd en ce  o f th e  re g u la to ry  s t a f f  on th e  
AEC and i t s  l a b o r a to r ie s  f o r  te c h n ic a l  a s s i s t a n c e ,  and  th e  f a c t  th a t  th e  
n u c le a r  power pr og ram was s t i l l  in  i t s  in fa n c y . S in ce  th a t  ti m e , ho wev er , 
th e  re g u la to ry  s t a f f  has grow n in  s iz e  and co m pe te nc e,  much s a fe ty  re se a rc h  
and de ve lo pm en t has be en  acc om pli sh ed , and th e  n u c le a r  s a fe ty  s ta n d a rd s  p ro 
gram i s  w e ll  ad va nc ed . O p era ti n g  ex p eri en ce  w it h  la rg e  n u c le a r  pow er p la n ts  
i s  acc um ula ting  a t  a ra p id  r a t e ,  an d, w it h  th e  en co ur ag em en t o f th e  Atom ic 
En ergy  Co mm iss ion , r e a c to r  d e s ig n e rs , a r c h i te c t- e n g in e e r in g  f ir m s  an d o th e rs  
en ga ge d in  th e  in d u s tr y  a re  s ta n d a rd iz in g  n u c le a r  p l a n t s .  The re  i s  no  re aso n  
to day  to  dou bt  t h a t  th e  re g u la to ry  s t a f f  i s  now of s u f f i c i e n t  s iz e  and ca pa
b i l i t y  to  p ro v id e  th e  p e rs o n n e l and  re so u rc e s  which  wo uld  be ne ed ed  by  th e  
N ucle ar En ergy  Comm ission to  c a r ry  o u t a h e a lt h y  and v ig o ro u s  r e g u la to ry  
pr og ram . I  th in k , to o , th e r e  ca n be  l i t t l e  doubt th a t  th e  Com mission er s 
who c o n s t i tu te  th e  hea ds o f th e  N ucle ar En ergy  Comm ission w i l l  be  in  a 
f a r  b e t t e r  p o s i t io n  to  a d m in is te r  th e  AEC 's r e g u la to ry  r e s p o n s i b i l i t i e s  
w it h o u t th e  ad de d r e s p o n s i b i l i t i e s  whi ch  wo uld  be v e s te d  in  th e  en er gy 
re se a rc h  and de ve lo pm en t ag en cy .

S e p a ra ti o n  of AEC's  r e g u la to ry  fu n c ti o n s  w i l l  se rv e  an a d d it io n a l  im p o rt an t 
o b je c t iv e . At p r e s e n t ,  th e  f iv e  Atom ic En ergy  Com mission er s ha ve  v a s t  re s p o n s i
b i l i t i e s  o f an  ex tr em ely  d iv e rs e  n a tu re ;  th e s e  r e s p o n s i b i l i t i e s  ha ve  made i t  
im p o ssib le  f o r  th e  Com mission er s to  sp en d more th an  a m in or  p o r ti o n  o f t h e i r  
tim e on re g u la to ry  m a t te r s . The a d d it io n  o f o th e r  en er gy de ve lo pm en t re sp o n s i
b i l i t i e s  to  th e  a g e n c y 's  n u c le a r  r e s p o n s i b i l i t i e s  wo uld  re duce  s t i l l  f u r th e r  
th e  tim e a v a i la b le  f o r  th e  Com mission er s to  a d m in is te r  th e  r e g u la to ry  pr og ram .

The Com m ission 's  r e g u la to ry  pr og ram en co m pa sses  r e s p o n s ib i l i t y  f o r  th e  l ic e n s 
in g  and  re g u la ti o n  o f n u c le a r  pow er p l a n t s ,  whi ch  a re  an  in c re a s in g ly  s i g n i f i 
c an t so u rc e  o f e l e c t r i c  energ y . I t  a ls o  in c lu d e s  re g u la to ry  r e s p o n s ib i l i t y  
w it h  re s p e c t to  th o se  r e la te d  a c t i v i t i e s  in  th e  f u e l  c y c le , wh ich a re  in d is 
p en sab le  to  n u c le a r  po wer . M or eo ve r, th e  r e g u la to ry  pr og ram  h a s , d u ri n g  
r e c e n t y e a r s , be en  bro ad en ed  to  in c lu d e  p e rv a s iv e  env ir onm en ta l and  a n t i t r u s t  
fu n c ti o n s  whi ch  mus t add s ig n i f i c a n t ly  to  th e  burd ens a lr e a d y  im posed on
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th o se  ch ar ged  w it h  t h e i r  a d m in is tr a ti o n . The burd en  o f r e s p o n s ib i l i ty  imposed  by th e se  re g u la to ry  fu n c ti o n s  on  th e  hea ds o f th e  r e g u la to ry  ag en cy  w i l l  in c re a s e  a s th e  num ber o f p la n ts  in c re a s e s .

We b e li e v e  th a t  c r e a ti o n  o f a s e p a ra te  N ucle ar En ergy  Comm ission to  a d m in is te r AEC 's r e g u la to ry  r e s p o n s i b i l i t i e s  i s  so  im p o rt an t th a t  ev en  i f  th e  co mmitt ee  sh ould  d ec id e  to  post pone e s ta b li sh m en t o f an  en er gy re se a rc h  and de ve lo pm en t ag en cy  a s a s e p a ra te  o rg a n iz a ti o n , th e  N ucle ar En ergy  Comm ission sh ould  be  
e s ta b l is h e d  now.  C re a ti o n  of th e  N ucle ar En ergy  Comm ission wo uld  become 
s t i l l  more u rg e n t to  th e  e x te n t th a t  th e  AEC i s  g iv en  a d d it io n a l  de ve lo pm en t r e s p o n s i b i l i t i e s  p r io r  to  th e  c r e a ti o n  o f th e  new de ve lo pm en t ag en cy .

We ha ve  a num ber o f a d d it io n a l  su g g e s ti o n s  in  co n n ec ti o n  w it h  th e  p ro v is io n s  to  e s ta b l i s h  a N ucle ar En ergy  Co mm iss ion :

1 . I t  w ou ld , i n  our v ie w , be  d e s i r a b le  to  p ro v id e  a Comm ission o f a t  l e a s t  
f iv e  me mb ers . A Com mission o f f iv e  mem bers  sh ould  be  adeq uate  to  a ssu re  
th a t  th e  hea ds o f th e  ag en cy  ha ve  adequate  tim e to  become d eep ly  and  p e r so n a ll y  in v o lv ed  in  th e  fo rm u la ti o n  and  a d m in is tr a ti o n  o f n u c le a r  re gu
la to r y  pro gra m s,  a s  w e ll  as th e  a d ju d ic a t io n  an d re v ie w  of c a s e s . More
o v e r,  f iv e  Com mission er s ca n b r in g  to  th e  a g en c y 's  d e l ib e ra t io n s  a more d iv e rs e  a r ra y  o f  t a l e n t  to  o v ers ee  i t s  d iv e rs e  n u c le a r  s a f e ty ,  e n v ir o n m en ta l,  and a n t i t r u s t  r e s p o n s i b i l i t i e s .

2 . We b e li e v e  th e  co m m itt ee  sh ould  make p la in  i t s  e x p e c ta ti o n  t h a t  th e  
N ucle ar En ergy  Com mission sh ould  d is c o n ti n u e  th e  use  of App ea ls  B oar ds.
The AEC A pp ea ls  Boa rd s ha ve  pr ov en  in  our judg men t to  be  a cumb ersom e, 
tim e- co nsu m in g, and u n s a t is f a c to r y  p ro ced u re  f o r  re vie w  o f l ic e n s in g  
boar d  d e c is io n s . We b e li e v e  th a t  th e  q u e s ti o n s  in vo lv ed  in  th e se  
d e c is io n s  in v o lv e  many novel and im p o rt an t p o li c y  q u e s ti o n s  whi ch  
sh ould  be  d ecid ed  by th e  hea ds o f th e  ag en cy . A se p a ra te  NEC w it h  
f iv e  Com mission er s sh ould  be  a b le  to  p ro v id e  fo r  re v ie w  o f l ic e n s in g  
bo ar d d e c is io n s  by  some o r a l l  o f th e  f iv e  Com mission er s.

3 . P ro v is io n s  di ou ld  be  in c lu d ed  In  th e  b i l l  to  make i t  c le a r  t h a t  th e  
new N ucle ar En ergy  Com mission ca n adopt e x is t in g  AEC r e g u la t io n s , 
d e c is io n s , and l ic e n s e s  a s  i t s  own w it h o u t f u r th e r  p ro c ee d in g s , and  
th a t  AEC p ro ceed in g s i n i t i a t e d  p r io r  to  re o rg a n iz a ti o n  may be co n ti nued  by  th e  N ucle ar En ergy  Com mission a s  i f  th ey  had be en  commenced b e fo re  
th e  new Co mm iss ion . I t  sh ould  a ls o  be  made  c le a r  t h a t  th e  new Comm ission 
may ex te nd  e x is t in g  r u l e s ,  r e g u la t io n s ,  and o rd e rs  and may g ra n t te m po ra ry  a u th o r iz a t io n s  to  p ro v id e  a re a so n a b le  t r a n s i t i o n  p ro ced u re .

4 . The re  has b een , we u n d e rs ta n d , d is c u s s io n  as to  w het her  th e  new N ucle ar En ergy  Comm iss ion  sh ould  be  g iv en  r e s p o n s ib i l i t y  to  re g u la te  n u c le a r  
a c t i v i t i e s  o f th e  Atomic En ergy  Comm iss ion  o r i t s  su ccess o r ag en cy .
We do n o t ha ve  a judg men t as to  w het her  v e s t in g  su ch  r e s p o n s ib i l i t y  
in  th e  N ucle ar En ergy  Comm ission wo uld  be  d e s i r a b le ;  we u rg e , ho wev er , 
t h a t ,  i f  th e  Con gr es s d ec id es  to  im po se  su ch  r e s p o n s i b i l i t i e s  on  th e  
N ucle ar En ergy  Co mm iss ion , th a t  th e  new ag en cy  be  g iv en  adequate  ad d i
t io n a l  re so u rc e s  to  c a r ry  ou t su ch  pro gra m s,  and th a t  th e  tim e ta b le  
fo r  as su m ption of th o se  r e s p o n s i b i l i t i e s  sh ould  be  dev el oped  so  th a t  
th e  N ucle ar En ergy  Com mission ca n ass um e them g ra d u a ll y  and  w it h o u t 
in te r f e r e n c e  w it h  o r d e la y  in  i t s  n u c le a r  power l ic e n s in g  pr ogra m s.
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M r. H e r b e r t  R o b ack  
S ta ff  D ir e c to r
C o m m it te e  on  G o v e rn m e n t O p e ra ti o n s  
U n it ed  S ta te s  H o u se  of R e p re s e n ta t iv e s  
R a y b u rn  O ff ic e  B u il d in g , R oom  B -3 7 3  
W a sh in g to n , D. C. 20 51 5

D e a r  M r. R oback:

S u b se q u e n t to  y o u r c o n v e rs a ti o n s  w it h  M r . D.  N. P i t t s ,  
D ir e c to r  of  G o v e rn m e n t B u s in e s s  P o li c y  f o r  TRW  In c . , 
r e g a r d in g  p o s s ib le  te s ti m o n y  by  TRW  on  H . R . 11 51 0 
and  th e  p ro p o s e d  E n e rg y  R e s e a r c h  and  D e v e lo p m e n t 
A d m in is t r a ti o n  em b o d ie d  th e r e in , w e h a v e  d e te rm in e d  
th a t th e  ti g h tl y  c o m p r e s s e d  s c h e d u le  of  h e a r in g s  w ould  
m a k e  i t  im p r a c t ic a l  f o r  us to  p r e s e n t  a  p e r s o n a l  
s ta te m e n t to  th e  C o m m it te e  on  G o v e rn m e n t O p e ra ti o n s  
d u r in g  th is  w e e k 's  h e a r in g  p e r io d  on  th e  b i l l .

H o w e v e r,  I a m  p le a s e d  to  su b m it  th e  e n c lo s e d  s ta te m e n t 
f o r  th e  r e c o r d , w h ic h  r e f le c t s  T R W 's  g r e a t  i n t e r e s t  in  
th e  o rg a n iz a ti o n a l c o n c e p t of  ERD A , an d  o u r s in c e r e  
d e s i r e  to  p la c e  o u r s e lv e s  on  r e c o r d  a s  fa v o r in g  ti m e ly  
p a s s a g e  of  th is  im p o r ta n t le g is la ti o n .

I hope  th a t th is  s ta te m e n t  w il l b e  in f o rm a t iv e  an d  u se fu l 
to  th e  C o m m it te e  on  G o v e rn m e n t O p e ra ti o n s  in  c o n n e c ti o n  
w it h  i t s  d e l ib e ra t io n s  on  H. R. 11 51 0.

R ic h a rd  D . D e L a u e r  
E x e c u ti v e  V ic e  P r e s id e n t  
S y s te m s  an d  E n e rg y

e n d

TRW  INC. • ONE SPA CE PARK • REDONDO BEACH, CAL IFOR NIA 90278
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N o v e m b e r 29 , 1973

I s tr o n g ly  e n d o rse  th e  o rg a n iz a t io n a l  c o n c e p t of  m o b il iz in g  th e  
v a r io u s  r e la te d  f e d e r a l  a c t iv i t i e s  to  c o n c e n tr a te  on  d e v e lo p m e n t of  a ll  
e n e rg y  s o u r c e s ,  a s  em b o d ie d  in  th e  p ro p o se d  E n e rg y  R e s e a r c h  and  
D e v e lo p m en t A d m in is tr a t io n  (E RDA) u n d e r  H.  R . 11 51 0.

In  th is  r e g a r d ,  I w ould  li k e  to  o f fe r  m y  th o u g h ts  an d v ie w s  on  
(1) th e  n a tu r e  of  th e  e n e rg y  R& D c h a ll e n g e  fa c in g  th e  n a ti o n , (2)  th e  r e a d y  
a v a i la b i li ty  of  in d u s t r y 's  R&D c a p a b il i ti e s  to  h e lp  m e e t  th is  c h a ll e n g e ,
(3) th e  e s s e n t ia l  r o le  of  th e  f e d e r a l  g o v e rn m e n t in  c r e a t in g  a n  o p e ra b le  
m a r k e t  to  f a c i l i t a te  a p p li c a ti o n  of  i n d u s t r y 's  R&D c a p a b il i ti e s , an d (4) 
th e  n eed  fo r  p r e c a u ti o n a r y  m e a s u r e s  to  a v o id  u n in te n ti o n a l b a r r i e r s  th a t 
m ig h t o th e rw is e  h in d e r  th e  a p p li c a ti o n  of  q u a li f ie d  in d u s t r ia l  c a p a b il i ti e s  
and  r e s o u r c e s  to  th e  f e d e r a l  e n e rg y  R&D p r o g r a m .

N a tu re  of  th e  E n e rg y  R&D C h a ll e n g e

R e ce n t d e v e lo p m e n ts  w it h  r e s p e c t  to  th e  in c r e a s in g ly  s e v e re  
s h o r ta g e  of  e n e rg y  r e s o u r c e s  in  th e  U n it ed  S ta te s  and  th ro u g h o u t th e  
w o rld  h a v e  s e rv e d  to  fo cu s p u b li c  a tt e n ti o n  on  th e  v e r y  c r i t i c a l  n a tu re  
of  th e  p ro b le m  now  c o n fro n ti n g  u s . O u r n a ti o n  h a s  ju s t  b eg u n  to  fa c e
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w h a t u n d o u b te d ly  w il l be a s e r i e s  of  c r i s e s  w it h  r e s p e c t  to  th e  a v a i la b i li ty  

of  v a r io u s  ty p es  of  e n e rg y  s o u r c e s ,  m o s t p a r t i c u l a r ly  fu e ls  and  o th e r  

p r o d u c ts  d e r iv e d  f ro m  p e tr o le u m  and  n a tu r a l  g a s .

In  th e  n e a r  te r m ,  by  w h ic h  I m e a n  th e  n e x t th r e e  to  fi v e  y e a r s  

o r  so , th e  m o s t d i r e c t  w ay  of  re sp o n d in g  to  th e  s h o r ta g e s  we a n ti c ip a te  

w il l be  th ro u g h  s t r in g e n t  c o n s e rv a t io n  m e a s u r e s  and  by  m a x im iz in g  o u r  

d o m e s ti c  p ro d u c ti o n  of o il  and  g a s . W hil e  so m e  new  w e ll s  c a n  b e  d r i l l e d  

b o th  o n -a n d  o f f - s h o r e , a m u ch  g r e a t e r  e m p h a s is  on  s e c o n d a ry  and  t e r t i a r y  

p e tr o le u m  r e c o v e r y  th ro u g h  p ro d u c ti o n  s ti m u la ti o n  te c h n iq u e s  m ay  b e  o u r 

b e s t  so u rc e  fo r  in c r e a s in g  th e  d o m e s ti c  p ro d u c ti o n  in  th e  n e x t fe w  y e a r s .

T he  ti m e  re q u ir e d  to  d e v e lo p  new  f a c i l i t ie s  fo r  th e  g e n e ra ti o n  and  d i s t r i 

b u ti o n  of  e le c t r i c a l  e n e rg y  is  su c h  th a t l i t t l e  im m e d ia te  r e l i e f  c an  be 

e x p e c te d  th ro u g h  th e  e x p an s io n  of  h y d r o e le c t r i c ,  n u c le a r ,  o r  g e o th e rm a l 

g e n e ra ti n g  f a c i l i t ie s  in  th e  n e a r  t e r m ,  b u t e f fo r t s  sh o u ld  be  a c c e le r a te d .

H o w ev e r,  th e r e  a r e  c e r t a in  a c ti o n s  w h ic h  c an  and  sh o u ld  b e  ta k e n  

in  th e  n e a r  t e r m  in  a d d it io n  to  m e r e ly  c o n tr o ll in g  th e  a ll o c a t io n  of  o u r 

a v a i la b le  e n e rg y  r e s o u r c e s .  W hil e  o u r  su p p li e s  of c ru d e  o il  and  n a tu r a l  

g a s  a r e  l im i te d  ev en  w it h  m a x im iz e d  p ro d u c ti o n  e f fo r t s ,  th e  U n it ed  S ta te s  

d o e s  p o s s e s s  v a s t  r e s e r v e s  of  a n o th e r  u se fu l f o s s i l  fu e l— c o a l.  R e s e a r c h  

and  d e v e lo p m e n t sh o u ld  b e  in te n s if ie d  im m e d ia te ly  in to  th e  te c h n o lo g y  of  

r e c o v e r in g , t r a n s p o r t in g ,  and  u s in g  c o a l in  f o rm s  th a t w il l n o t only  s a t is f y  

o u r  n e e d s  fo r  a d d it io n a l e n e rg y  s o u r c e s , b u t w il l a ls o  m e e t  o u r  e n v ir o n 

m e n ta l q u a li ty  s ta n d a rd s  and  r e q u ir e m e n ts .

In te n s if ie d  r e s e a r c h  in to  m e a n s  of  m ak in g  c o a l a m o re  a c c e p ta b le  

e n e rg y  s o u rc e , su c h  a s  by m o d if y in g  it s  c h e m ic a l c o n te n t p r io r  to  c o m b u s 

ti o n  to  e li m in a te  u n d e s i r a b le  b y -p ro d u c ts , by ch an g in g  it s  p h y s ic a l s t r u c tu r e  

so  it  c an  b e  u se d  a s  a  li q u id  o r  g a se o u s  fu e l,  and  a d v a n c e d  te c h n iq u e s  fo r  

t r a n s p o r t in g  and  d is t r ib u t in g  c o a l- fu e l  p r o d u c ts  sh o u ld  b e  in v e s ti g a te d  on  

a  h ig h  p r io r i t y  b a s i s ,  ev en  th ough  u se fu l r e s u l t s  m a y  b e  so m e  y e a r s  off .

R e s e a r c h  e f fo r ts  sh o u ld  a ls o  b e  in it ia te d  o r  in te n s i f ie d  in to  o th e r  

a l t e r n a t e  e n e rg y  s o u r c e s ,  su c h  a s  sh a le  o il  p ro d u c ti o n , u t il iz a t io n  of  s o la r
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e n e rg y , g e n e ra ti o n  of  e le c t r i c i ty  by  n u c le a r  f i s s io n  and  fu s io n , and  
e f fi c ie n t m e th o d s  of  s to r in g  e le c t r i c a l  e n e rg y  on  a  la r g e  s c a le . A ll  of  
th e s e  r e p r e s e n t  lo ng ra n g e  c a n d id a te s  fo r  th e  so lu ti o n  of  o u r e n e rg y  
p ro b le m , b u t r e s e a r c h  an d d e v e lo p m e n t e f fo r ts  m u s t b e  s t a r te d  no w if  
r e s u l t s  a r e  to  b e  s e e n  y e a r s  f ro m  no w.

In th e  in te r m e d ia te  t e r m , a ro u n d  th e  m id -1 9 8 0 's , w e sh o u ld  
e x p e c t to  s e e  so m e  s ig n if ic a n t t r a n s i t io n  f ro m  o il  and  g as to  c o a l and  
n u c le a r  p o w er a s  im p o r ta n t  e n e rg y  r e s o u r c e s .  As th is  t r a n s i t io n  c o n 
t in u e s , it  m u s t be  a c c o m p a n ie d  by  in c r e a s in g  le v e ls  of  s p e c if ic a l ly -  
d i r e c te d  r e s e a r c h  and  d e v e lo p m e n t in to  w ay s of  p ro d u c in g  and  u ti li z in g  
th e s e  new  e n e rg y  r e s o u r c e s .  T he u t il iz a t io n  of  s o la r  e n e rg y  w il l a ls o  
b e g in  to  co m e  in to  p r a c t ic a l  u se , and  R& D fo r  a p p li c a ti o n s  of  th is  new  
e n e rg y  r e s o u r c e  w il l b e c o m e  in c r e a s in g ly  im p o r ta n t.  A ls o , r e s e a r c h  
in  th e  a r e a  of  e n e rg y  s to ra g e  fo r  p o r ta b le  an d p e ak  p o w er n e e d s  sh o u ld  
a ls o  b e g in  to  sh ow  so m e  r e s u l t s  in  th e  in te r m e d ia te  t e r m .

In th e  lo ng  te r m ,  and  h e r e  I h a v e  in  m in d  th e  p e r io d  b e g in n in g  
a b o u t th e  2 1 st c e n tu ry  and  b eyond , o u r  e n e rg y  n e e d s  w il l r e q u i r e  th e  
l a r g e - s c a l e  a v a i la b i li ty  of  a l t e r n a t e s  to  o u r  p r e s e n t  m e a n s  of  p ro d u c in g , 
d i s t r ib u t in g , and  g e n e ra ti n g  e n e rg y , su c h  a s  w id e  u t il iz a t io n  of  s o la r  
e n e rg y , g e n e ra ti o n  of  e le c t r i c a l  e n e rg y  b y  n u c le a r  fu s io n  p r o c e s s e s ,  
h a r n e s s in g  of  g e o th e rm a l  e n e rg y  s o u r c e s ,  an d  q u it e  p ro b a b ly  c o n v e rs io n  
of  e n e rg y  to  e le c t r i c i t y  by c o n c e p ts  n o t e v en  id e n ti f ie d  to d ay . B ut none 
of  th e s e  th in g s  w il l be  a v a il a b le  if  r e s e a r c h  and  d e v e lo p m e n t e f fo r t  is  
n o t s t a r te d  now , and  co n ti n u ed  a c c o rd in g  to  a  w e l l- th o u g h t- o u t and  a d e 
q u a te ly  su p p o r te d  m a s te r  p la n .

F o r tu n a te ly , th e  c a p a b il it y  to  c a r r y  out su ch  a d v an c ed  r e s e a r c h  
and  d e v e lo p m e n t d o e s  e x is t in  a m p le  su p p ly  in  th e  U n it ed  S ta te s  to d ay .
T he r e s o u r c e s  of  U .S . in d u s try  a r e  m o re  th an  a d e q u a te  to  u n d e r ta k e  th is  
im p o r ta n t  c h a ll e n g e . In fa c t,  r e s e a r c h  in to  m an y  of  th e s e  a d v an c ed  
e n e rg y  s o u r c e s  an d e n e rg y  u t il iz a t io n  te c h n iq u e s  i s  a lr e a d y  u n d e rw a y  in  
a  li m it e d  w ay  in  m a n y  of  o u r  in d u s t r ia l  l a b o r a to r i e s  and  r e s e a r c h  c e n te r s
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A v ail ab il it y  of In d u s tr y 's  T ec hnolo g ic al C ap ab il it ie s

T he s c ie n t i f ic  and  te c h n o lo g ic a l c a p a b il i ti e s  of  U .S . in d u s try  

a r e  u n s u rp a s s e d  b y  an y  n a ti o n  in  th e  w o r ld . O u r i n d u s t r ia l  c o m m u n it y  

h a s  d e m o n s tr a te d  it s  v a lu e  a s  a v a s t  n a ti o n a l r e s o u r c e  on  m an y  o c c a s io n s  

in  th e  p a s t . One  n eed  on ly  th in k  of  su c h  c r i t i c a l  e f fo r ts  a s  th e  M a n h a tt a n  

P r o j e c t ,  th e  IC BM  P r o g r a m ,  and  th e  A po ll o  P r o g r a m  to  be  re m in d e d  of  

th e  g r e a t  v e r s a t i l i t y  and  a d a p ta b i l it y  of  o u r  i n d u s t r ia l  te c h n o lo g y  to  m e e t 

g r e a t  c h a ll e n g e s  w h ic h  fa c e  o u r  n a ti o n  f r o m  t im e  to  ti m e . J u s t  a s  o u r 

s c ie n t i f ic  and  te c h n ic a l  c o m m u n it y  w as eq u a l to  th e  ta sk  p o se d  by  th e s e  

e a r l i e r  c h a ll e n g e s , so  c an  o u r  g r e a t  in d u s t r ia l  R& D c a p a c it y  no w  be  b ro u g h t 

to  b e a r  to  so lv e  th e  g r e a t  p ro b le m s  p o se d  b y  o u r  e n e rg y  n e e d s .

T h is  i s  p e rh a p s  a  p a r t i c u l a r ly  go od  t im e  to  b r in g  th e  r e s o u r c e s  

o f in d u s try  to  b e a r  on  su c h  a  c o m p le x  te c h n ic a l  p ro b le m , s in c e  th e r e  is  

p r e s e n t ly  a c o n s id e r a b le  u n d e ru ti l iz a t io n  of o u r  r e s e a r c h  and  d e v e lo p m e n t 

c a p a b i l i t i e s .  O u r d e fe n s e  and  sp a c e  p r o g r a m s  h a v e  f la tt e n e d  out in  th e  

p a s t  fe w  y e a r s ,  an d  o u r  le v e ls  of  R& D e f fo r t  r e la te d  to  d e fe n s e  and  sp a c e  

h av e  in c r e a s e d  d u r in g  th e  l a s t  fe w  y e a r s  a t  a r a te  b a r e ly  eq u al to  th e  r a te  

of in f la ti o n . O u r a e r o s p a c e  an d o th e r  a d v a n c e d  te c h n o lo g y  in d u s t r ie s  a r e  

fa c e d  w it h  o v e r -c a p a c i ty  in  t e r m s  of  b o th  m a n p o w e r and  f a c i l i t i e s ,  and  th u s  

h a v e  R&D r e s o u r c e s  r e a d i ly  a v a i la b le  fo r  a p p li c a t io n  to  th e  te c h n o lo g ic a l 

a s p e c t s  of  o u r  e n e rg y  p ro b le m  w it h o u t h a v in g  to  d is r u p t  o th e r  im p o r ta n t  

e f fo r t  a s s o c ia te d  w it h  ongoin g  d e fe n se  and  sp a c e  p r o g r a m s .

T he  d e c l in e s  in  d e fe n s e  and  sp a c e  a c t iv i ty  in  r e c e n t  y e a r s  h av e  

r e s u l te d  in  th e  a v a i la b i li ty  of  g r e a t  n u m b e rs  of  sk il le d  s c i e n t i s t s ,  e n g in e e r s , 

and  te c h n o lo g is ts  w it h  e x p e r ie n c e  and  t r a in in g  d i r e c t l y  a p p li c a b le  to  m an y  

of  th e  te c h n ic a l d i s c ip l in e s  w h ic h  r e la te  to  o u r  p r e s e n t  e n e rg y  p ro b le m .

T oo  m an y  of  th e s e  v a lu a b le  p e o p le  h a v e  b e e n  u n e m p lo y e d  in  r e c e n t  y e a r s ,  

o r  a r e  p e rh a p s  u n d e re m p lo y e d  in  o c c u p a ti o n s  w h ic h  do n o t fu ll y  u t il i z e  

th e i r  tr a in in g  and  e x p e r ie n c e . In an  e f fo r t  to  r e ta in  th e  s e r v ic e s  of  a s  

m an y  of  th e s e  p e o p le  a s  p o s s ib le , U.  S. in d u s t r y  h a s  a l r e a d y  tu rn e d  to
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e x p an s io n  and  d iv e r s if ic a t io n  e f fo r ts  in  v a r io u s  n o n -d e fe n se  an d sp a c e  
a r e a s — th e  s o - c a l le d  " c iv il  s y s te m s "  o r  d o m e s t i c / s o c ia l  p ro b le m  a r e a s .
T h u s , th e r e  is  a t  th e  p r e s e n t  ti m e  a  c o n s id e ra b le  a m o u n t of  e x p lo ra to ry  
r e s e a r c h  and  d e v e lo p m e n t a c t iv it y  in  su c h  a r e a s  a s  t r a n s p o r ta t io n ,  h o u sin g , 
m e d ic a l c a r e  d e li v e ry , e d u c a ti o n , la w  e n fo rc e m e n t,  an d s im i l a r  f ie ld s .
T h e re  h a s  a ls o  b e e n  a s ig n if ic a n t in c r e a s e  in  R& D e f fo r t in  th e  f ie ld  of  
e n e rg y  in  r e c e n t  y e a r s .  Such  te c h n o lo g y  d iv e r s if ic a t io n — s o m e ti m e s  
r e f e r r e d  a s  " a e r o s p a c e  te c h n o lo g y  t r a n s f e r " — h a s  b e e n  e n c o u ra g e d  by  
th e  C o n g re s s  an d by v a r io u s  g o v e rn m e n ta l a g e n c ie s  fo r  so m e  ti m e  no w, 
and  h as r e s u l te d  in  th e  e s ta b l i s h m e n t  of  a  s ig n if ic a n t in d u s t r ia l  R&D 
c a p a b il it y  in  th e s e  a r e a s .

M y ow n co m p an y , TR W  In c . , f o r  e x a m p le , h a s  e s ta b l is h e d  
i t s e l f  in  su c h  f ie ld s  a s  t r a n s p o r ta t io n  e n g in e e r in g , a d v an c ed  te c h n o lo g y  
h o u s in g , e n v ir o n m e n ta l p la n n in g  and  a n a ly s is ,  an d v a r io u s  c o m m e rc ia l  
a p p li c a ti o n s  of  c o m p u te r  te c h n o lo g y . In  a d d it io n , w e h a v e  in it ia te d  sp e c if ic  
r e s e a r c h  and  d e v e lo p m e n t e f fo r ts  in  su c h  e n e r g y - r e la te d  a r e a s  a s  th e  
d e s u lfu r iz a t io n  of  co a l;  e le c t r o - c h e m ic a l  m e th o d s  fo r  th e  ex te n d ed  s to ra g e  
of  la r g e  q u a n ti ti e s  of  e le c t r i c a l  e n e rg y ; v a r io u s  c o n c e p ts  fo r  u ti li z in g  th e  
e n e rg y  a v a i la b le  f ro m  th e  su n; a d v an c ed  s y s te m s  fo r  p ro d u c in g  p e tr o le u m  
and  n a tu r a l  g a s ; and  c o m p u te r - b a s e d  s y s te m s  fo r  in c r e a s in g  th e  p ro d u c ti v it y  
and  e ffi c ie n c y  of p ro d u c in g  and  d is t r ib u t in g  o il , g a s , and  e l e c t r i c a l  e n e rg y . 
M uch  of  th is  a d v an c ed  w o rk , th ough  f ra g m e n te d , i s  b e in g  s u p p o r te d  in  p a r t  
b y  R& D c o n tr a c ts  w it h  su c h  v a r io u s  g o v e rn m e n t a g e n c ie s  a s  th e  N a ti o n a l 
S c ie n c e  F o u n d a ti o n , E n v ir o n m e n ta l P r o te c t io n  A gency , I n t e r i o r 's  B u re a u  
of  M in e s , NA SA , D O T, HU D,  HEW , and  A to m ic  E n e rg y  C o m m is s io n , a s  w e ll  a s  
u n d e r  o u r  c o m p a n y - in it ia te d  in d e p e n d e n t r e s e a r c h  and  d e v e lo p m e n t p r o g r a m s .

U n fo r tu n a te ly , h o w e v e r , th e  m e r e  fa c t  th a t th e r e  is  an  e v id e n t 
and  g ro w in g  n eed  f o r  r e s e a r c h  and  d e v e lo p m e n t in  th e s e  n o n - a e r o s p a c e  
f ie ld s  su c h  a s  e n e rg y  is  not w h o ll y  s u f f ic ie n t  to  p ro d u c e  th e  d e s i r e d  r e s u l t s .
A n eed  is  n o t a m a r k e t.  The f r e e  e n te r p r i s e  s y s te m  of  th e  U n it ed  S ta te s  
in  w h ic h  o u r  i n d u s t r ia l  s e c to r  o p e r a te s  r e q u i r e s  v ia b le  and  o p e ra b le  m a r 
k e ts  in  o r d e r  to  m o ti v a te  and  s u p p o r t i ts  a c t i v i t i e s ,  w h e th e r  fo r  th e  d e s ig n
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an d  m a n u fa c tu re  of  c o n s u m e r  p ro d u c ts  o r  fo r  th e  c o n d u c t of  r e s e a r c h  and  

d e v e lo p m e n t in to  n ew  s o u r c e s  of  e n e rg y . T h e  n eed  is  th e re ;  th e  n e c e s s a r y  

te c h n o lo g ic a l c a p a b il i ti e s  a r e  a v a il a b le ; b u t th e  m a r k e t  m u s t  be  c r e a te d .

I t is  in  th is  l a t t e r  a r e a  th a t th e  g o v e rn m e n t c an  and  m u s t p la y  a  k e y  r o le  

w it h  r e s p e c t  to  so lv in g  o u r  n a ti o n a l e n e rg y  p r o b le m s .

T he  G o v e rn m e n t R o le  in  C re a ti n g  a n  O p e ra b le  M a rk e t

A t th e  p r e s e n t  ti m e — and sp e a k in g  s p e c if ic a l ly  w it h  r e f e r e n c e  to  

o u r  im m e d ia te  e n e rg y  p ro b le m s — th e  U n it ed  S ta te s  d o e s  no t h av e  an  

a g g re g a te d  m a r k e t  th ro u g h  w h ic h  th e  c a p a b il i ti e s  of  o u r i n d u s t r ia l  R& D 

c o m m u n it y  can  be  c h an n e le d  and  d i r e c te d  to w a rd  th e  so lu ti o n  of  o u r  e n e rg y  

p r o b le m s . T h e re  is  no  c e n t r a l iz e d  f e d e r a l  o rg a n iz a t io n  o r  a g e n c y —n o a g g re g a te d  

p r o c u re m e n t  in f r a s t r u c tu r e — to  w h ic h  a q u a li f ie d  s u p p l ie r  of  a p p li c a b le  

r e s e a r c h  an d d e v e lo p m e n t c a p a b il i ty  c an  go  to  " s e l l "  h is  s e r v i c e s .  T h e re  

i s  no r e a d i ly  id e n t i f ia b le  o r  w e ll -d e f in e d  " c u s to m e r "  w ho c an  d e fi n e  th e  

r e q u ir e m e n ts  fo r  e n e rg y  R&D,  g e n e ra te  c o m p re h e n s iv e  p la n n in g  d a ta  f o r  

a  c o h e re n t e n e rg y  R& D p r o g r a m ,  c o o rd in a te  th e  n u m e ro u s  f ra g m e n te d  

e n e rg y  R& D a c t iv i t i e s  no w  ongoin g  o r  c o n te m p la te d , o r  p ro v id e  th a t o v e r 
a l l  p o li c y  g u id an c e  and  a d m in is t r a t iv e  d i r e c t io n  of  th e  to ta l e f fo r t  th a t is  

n e c e s s a r y  if  o u r n a ti o n a l g o a ls  and  o b je c ti v e s  in  th e  a r e a  of  e n e rg y  r e s o u r c e  

u t il iz a t io n  a r e  to  b e  fu lf il le d  in  a n  e f f ic ie n t an d  t im e ly  m a n n e r .

T h e  E n e rg y  R e s e a r c h  an d  D e v e lo p m e n t A d m in is tr a t io n  a s  p ro p o s e d  

in  H.  R . 11 51 0 e m b o d ie s  th e  fu n c ti o n a l c o n c e p t of a c e n t r a l iz e d  g o v e rn m e n ta l 

a g e n c y  w h ic h  i s  n e c e s s a r y  to  c r e a te  a n  o p e ra b le  m a r k e t  fo c a l  p o in t fo r  

e n e rg y  R&D e f fo r t b y  U.  S.  in d u s try . A lt h o u g h  m y  c o m m e n ts  h e r e  a r e  

o r ie n te d  m o re  to w a rd  th e  fu n c ti o n a l n eed  f o r  su c h  a n  a g e n c y , th e  b i ll  d o e s  

a p p e a r  to  p ro v id e  th e  a p p r o p r ia te  o rg a n iz a t io n a l  s t r u c tu r e  f o r  m e e ti n g  th e  

b a s ic  o b je c ti v e s  w h ic h  in  m y  v ie w  a r e  r e q u ir e d  if  w e h ope  to  g e t a  c o h e re n t  

n a ti o n a l p r o g r a m  of e n e rg y  R& D u n d e rw a y  q u ic k ly  an d  e f fe c ti v e ly .

A lt hough  m an y  of  th e  te c h n o lo g ic a l d e ta i ls  in v o lv e d  in  o u r  e n e rg y  

p ro b le m  a r e  of  c o u r s e  d i f f e re n t  f ro m  th o se  w h ic h  th is  n a ti o n  fa ce d  in  th e
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Spu tn ik  p e r io d  of  th e  la te  1 9 5 0 's , th e r e  a r e  a ls o  m an y  s i m i l a r i t i e s  in  
th e  c o n c e n tr a te d  te c h n ic a l co n te n t of  th e  c h a ll e n g e , th e  r e q u ir e m e n t  
f o r  w id e ly  d iv e r s if ie d  r e s e a r c h  and  d e v e lo p m e n t by in d u s try , and  th e  
e x tr e m e  u rg e n c y  fo r  ta k in g  a p p r o p r ia te  and  t im e ly  a c ti o n . In  th is  s e n s e , 
i t  w ould  a p p e a r  th a t th e  h ig h ly  s u c c e s s f u l  r e s u l t s  we h av e  en jo y ed  a s  a 
r e s u l t  of  th e  c r e a ti o n  so m e  f if te e n  y e a r s  ago  of  th e  N a ti o n a l A e ro n a u ti c s  
and  S p ace  A d m in is tr a t io n  c an  in d ee d  b e  ta k e n  a s  a v a li d  p r e c e d e n t  fo r  
th e  c r e a ti o n  now  of  a "N AS A fo r  E n e rg y "  so  to  sp e a k . J u s t  a s  NASA 
p ro v id e d  th a t o p e ra b le  m a r k e t  fo r  th e  p la n n in g , R& D,  p r o c u re m e n t , an d 
im p le m e n ta ti o n  of  o u r c iv il ia n  sp a c e  p r o g r a m ,  so  sh ou ld  ER DA now  be  
c re a te d  to  fu l f il l  o u r u rg e n t n eed  fo r  a  c e n t r a l iz e d  p ro c u re m e n t  an d 
a d m in is t r a t iv e  a g en c y  to  m a n a g e  and  d i r e c t  a  v i ta l ly -n e e d e d  p r o g r a m  
of  r e s e a r c h  and  d e v e lo p m e n t in to  e n e rg y  p ro d u c ti o n , c o n v e rs io n , d i s t r i 
b u ti o n , and  c o n su m p ti o n  on  a  c o m p re h e n s iv e  an d lo n g - ra n g e  b a s i s .

As I su g g e s te d  in  th e  open in g  p o r t io n  of  m y  s ta te m e n t , th e  ra p id  
in it ia t io n  of su c h  a c o o rd in a te d  p r o g r a m  of  r e s e a r c h  and  d e v e lo p m e n t is  
im p e r a t iv e ,  b u t th e  e f fo r t m u s t b e  r e c o g n iz e d  a s  a v e ry  l o n g - te r m  u n d e r 
ta k in g  w h ic h  w il l c a ll  fo r  a c o n ti n u it y  of  p la n n in g  an d s u p p o r t w e ll  in to  th e  
n e x t c e n tu ry . T h e  so o n e r  w e b e g in , th e  so o n e r  w e c a n  e x p e c t u se fu l 
r e s u l t s  to  a p p e a r  to  e a s e  o u r e x is ti n g  s h o r ta g e s  of  e n e rg y  r e s o u r c e s .
T h is  n a ti o n  can n o t a ffo rd  to  b e  li m i te d  in  i ts  g ro w th  and  d e v e lo p m e n t—  
and  in  i t s  a b il i ty  to  de fe n d  i t s e l f  m i l i t a r i ly — by a  c o n ti n u ed  s h o r ta g e  of  
th e  e n e rg y  r e s o u r c e s  w h ic h  o u r  e co n o m y  d e m a n d s .

E v en  w h il e  ER DA is  in  th e  l e g is la t iv e  p r o c e s s  of  b e in g  c r e a te d , 
i t  i s  m o s t  t im e ly  to  e x e r c is e  p re c a u t io n a r y  f o r e s ig h t  to  av o id  r a is in g  
u n in te n ti o n a l b a r r i e r s  th a t m ig h t o th e rw is e  b lo c k  o r  h in d e r  th e  a p p li c a 
ti o n  of  o u r  in d u s t r ia l  r e s e a r c h  and  d e v e lo p m e n t r e s o u r c e s  to  th e  f e d e r a l  
e n e rg y  R&D p r o g r a m .  If  we a r e  to  c r e a te  an  o rg a n iz a t io n a l  s t r u c tu r e  
and  an  e n v ir o n m e n t w h ic h  is  co n d u c iv e  to  a t t r a c t in g  and  u t il iz in g  th e  b e s t  
a b i l i t i e s  of  o u r  s c ie n t i f ic  and  te c h n o lo g ic a l c o m m u n it y — a c a d e m ic  an d 
g o v e rn m e n ta l,  a s  w e ll  a s  in d u s t r ia l— w e m u s t ta k e  c a r e  to  a v o id  p o li c ie s
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and  p r a c t ic e s  th a t m ig h t u n in te n ti o n a ll y  h in d e r  th e  t im e ly  a p p li c a t io n  
of  su ch  r e s e a r c h  an d d e v e lo p m e n t c a p a b i l i t i e s .

A v o id an ce  of  U n in te n ti o n a l B a r r i e r s

As an  e x e c u ti v e  of  an  i n d u s t r ia l  c o m p a n y  w h ic h  h a s  b e e n  
ap p ly in g  a d v a n c e d  te c h n o lo g y  to  d e fe n se  and  sp a c e  p r o je c ts  fo r  th e  
g o v e rn m e n t f o r  o v e r  tw en ty  y e a r s ,  a fe w  w o rd s  of  c a u ti o n  m ay  be  
in  o r d e r  w it h  r e s p e c t  to  a v o id in g  p o te n ti a l b a r r i e r s  to  ta p p in g  in d u s t r y  
k n ow -h ow  fo r  e n e rg y  R& D.  To p ro v id e — th ro u g h  ER DA— th e  g o a ls , 
p r o g r a m s ,  fu n d s , an d o v e ra l l  d i r e c t io n  fo r  e n e rg y  R&D is  o b v io u s ly  
a so und a p p ro a c h  in  m y  o p in io n . T h is  m u s t b e  co u p le d , h o w e v e r , w it h  
c a r e f u ll y  sh ap ed  p ro c u re m e n t  p o l ic ie s  w h ic h  w il l m a x im iz e  th e  m o ti v a 
ti o n  of  in d u s try  to  p a r t ic ip a te  in  th e  f e d e r a l  e n e rg y  R& D p r o g r a m , 
r a th e r  th a n  to  d is c o u ra g e  o r  h in d e r  su c h  in v o lv e m e n t by  in d u s try . A 
fe w  b r ie f  e x a m p le s  m ay  h e lp  to  e m p h a s iz e  th is  p o in t.

A r b i t r a r y  r e s t r i c t i o n s  on  th e  r e c o v e r y  of  i n d u s t r y 's  in d e p e n d e n t 
r e s e a r c h  and  d e v e lo p m e n t and  b id  an d  p r o p o s a l  c o s t s ,  if  a p p li e d  to  
e n e rg y  R& D c o n t r a c t s ,  w ould  te n d  to  d r iv e  p o te n ti a l c o n t r a c to r s  aw ay  
f ro m  th e  e n e rg y  b u s in e s s .  Such  c o m p a n y - in i t ia te d  e f fo r ts  a r e  a n  
e s s e n t ia l  e le m e n t of  in d u s t r y 's  te c h n o lo g y -o r ie n te d  b u s in e s s  e n te r p r i s e .  
U ndue c o s t r e c o v e r y  r e s t r i c t i o n s  e ro d e  th e  f a i r  p r o f i t  p o te n ti a l o r  ev en  
f o r c e  c o n tr a c ts  in to  a n e t lo s s  p o s it io n , and  w ould  c a u s e  in d u s t r y  to  
w it h d ra w  f ro m  ER DA b u s in e s s .  If  in d u s t r y  i s  to  b e  a t t r a c t e d  to  th e  
e n e rg y  R&D b u s in e s s  a r e a ,  i t  sh o u ld  b e  c le a r ly  e v id e n t th a t ERDA w il l 
n o t a d o p t a r b i t r a r y  c o n s t r a in t s ,  su c h  a s  " r e le v a n c y  t e s t s "  o r  p e rc e n ta g e  
l im i ta t io n s , fo r  d e te rm in in g  th e  a ll o w a b il it y  of  IR & D /B & P c o s t s .

F o r  e x a m p le , th e  e x is te n c e  of  su c h  p o l ic ie s  w it h in  th e  A to m ic  
E n e rg y  C o m m is s io n  i s  p r e s e n t ly  c a u s in g  i n d u s t r ia l  c o n t r a c to r s  to  e le c t  
n o t to  p u r s u e  A E C  R& D c o n tr a c ts  fo r  ju s t  th is  r e a s o n .  W ith  th e  ev en  
b r o a d e r  in d u s t r ia l  and  c o m m e rc ia l  sc o p e  of  th e  e n e rg y  R& D p r o g r a m ,  
m o re  c o m m e rc ia l ly - o r ie n te d  c o n t r a c to r s  w ould  a lm o s t  s u r e ly  d e c id e  
a g a in s t  p u rs u in g  m a r g in a l  o r  u n p ro f it a b le  c o n tr a c t  o p p o r tu n it ie s  if  ER DA
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410

ad o p ts  su c h  p o l ic ie s  a s  h av e  b e e n  e m b ra c e d  by th e  A EC  in  r e c e n t  y e a r s .

D ue  to  th e  w id e  ra n g e  of  s c ie n t i f ic  and  te c h n o lo g ic a l d i s c ip l in e s  
in v o lv ed  in  th e  so lu ti o n s  to  o u r e n e rg y  p r o b le m s , and  th e  b ro a d  s p e c tr u m  
of in d u s t r ia l  and  c o m m e rc ia l  a c t iv i t i e s  in v o lv ed  in  th e  r e a l iz a t io n  of  
w o rk a b le  so lu ti o n s , i t  w ould  s e e m  a d v is a b le  fo r  ER DA to  m ak e  th e  w id e s t 
p o s s ib le  u se  of  th is  c o u n tr y 's  d iv e r s i f ie d  in d u s t r ia l  r e s e a r c h  and  d e v e lo p 
m e n t c a p a c it y , in  m u ch  th e  s a m e  fa sh io n  a s  NA SA h a s  im p le m e n te d  th e  
n a ti o n a l sp a c e  p r o g r a m  th ro u g h  b ro a d  u se  of  in d u s t r ia l  c o n tr a c to r  r e s o u r c e s .  
W hil e  o u r e x c e ll e n t g o v e rn m e n t l a b o r a to r i e s ,  and  o u r  g o v e rn m e n t o w n ed / 
c o n tr a c to r  o p e ra te d  f a c i l i t i e s ,  w il l u n d o u b te d ly  b e  v e ry  u se fu l in  p a r t i c u l a r  
a s p e c t s  of  th e  f e d e r a l  e n e rg y  R& D e ffo r t,  p r e c a u t io n a r y  m e a s u r e s  sh ou ld  
b e  ta k e n  to  a v o id  a n  o v e r - r e l ia n c e  on  " in - h o u s e "  g o v e rn m e n t o p e ra t io n s  a s  
a  m ea n s  of  so v li n g  th e  e n e rg y  p ro b le m . R e li a n c e  on  p r iv a te  in d u s try  
to  th e  m a x im u m  e x te n t p o s s ib le  is  so und  n a ti o n a l p o li c y  and  sh o u ld  be  
so  im p le m e n te d  by  ER DA  in  so lv in g  o u r  e n e rg y  p ro b le m s  on  a n  e f fe c ti v e  
and  la s ti n g  b a s i s .

A s a  f in a l e x a m p le , th e  p o li c y  fo r  a s s ig n m e n t  of  p a te n t r ig h ts  
c a n  be  a  k e y  m o ti v a ti n g  f a c to r  a s  to  w h e th e r  in d u s try  p u r s u e s  o r  a v o id s  
b u s in e s s  w it h  ER D A . P o s it iv e  m o ti v a ti o n  is  p ro v id e d  by  p o l ic ie s  w h ic h  
a s s ig n  i n d u s t r ia l  c o n tr a c to r s  th e  r ig h ts  to  t h e i r  in v e n ti o n s  o r  d i s c o v e r ie s  
a r i s in g  out of  w o rk  p e r fo rm e d  u n d e r  c o n tr a c ts  w it h  ERDA, w it h  e x c lu s iv e  
l ic e n s e s  fo r  th e  u s e  of  su c h  in v e n ti o n s  and  d i s c o v e r ie s  go in g to  th e  g o v e rn 
m en t,  a s  is  th e  c a s e  in  D e p a r tm e n t of  D e fe n se  p a te n t p o li c y . T he la c k  of  
p r e - s t a t e d  p o li c y  d e te rm in a ti o n  a s  to  w h e re  p a te n t r ig h ts  w il l fl ow , o r  th e  
w ro n g  p o li c y , w ould  c a u s e  s e r io u s  r e s e r v a t io n s  and  te nd  to  d is c o u ra g e  
in d u s t r ia l ly  and  c o m m e rc ia l ly  o r ie n te d  c o n t r a c to r s  f ro m  p u rs u in g  ER DA  
b u s in e s s .

W hil e  th e  p a te n t p ro v is io n s  c a ll e d  o u t in  H. R . 11 51 0 a p p e a r  to  be  
g e n e r a ll y  a c c e p ta b le , e x p li c it  p o li c y  sh o u ld  b e  e n u n c ia te d  th a t ER DA co n 
t r a c to r s  w il l ta k e  t i t l e  to  th e i r  p a te n t r ig h ts ,  r a th e r  th an  le a v e  th is  fo r  
c la r i f ic a t io n  w hen  e n e rg y  R& D c o n tr a c t s  a r e  b e in g  n e g o ti a te d  on a c a s e  
b y  c a s e  b a s i s .
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C o n c lu s io n

In  c lo s in g  th is  s ta te m e n t , I w ould  li k e  to  s u m m a r iz e  by  
r e i t e r a t in g  th a t it  s e e m s  c le a r  to  m e  th a t th e  U n it ed  S ta te s  is  p r e s e n t ly  

fa c e d  w it h  a m o s t s e r io u s  e n e rg y  r e s e a r c h  and  d e v e lo p m e n t c h a ll e n g e .

T he sc ie n c e  and  h ig h  te c h n o lo g y  in d u s t r ia l  c o m m u n it y  of  th e  n a ti o n  h a s  

r e a d i ly  a v a i la b le  and  d i r e c t ly  a p p li c a b le  te c h n o lo g ic a l c a p a b il i ti e s  and  

r e s o u r c e s  to  m e e t  th is  c h a ll e n g e . T h e  p ro p o s e d  E n e rg y  R e s e a r c h  an d 
D ev e lo p m en t A d m in is tr a t io n  w il l m e e t th e  u rg e n t n eed  fo r  th e  g o v e rn m e n t 

to  p ro v id e  an  o rg a n iz a t io n a l  fo c a l p o in t f o r  th e  c r e a t io n  of  a n  o p e ra b le  

m a r k e t  th ro u g h  w h ic h  U .S . in d u s try  c a n  b r in g  i ts  c a p a b il i ti e s  to  b e a r  

on  th e  e n e rg y  R& D c h a ll e n g e . H o w ev e r , in  so  d o in g , p re c a u ti o n a r y  

f o re s ig h t  is  n e c e s s a r y  to  e n s u re  th a t E R D A 's  p r o c u re m e n t  p o l ic ie s  do  

n o t c r e a te  u n in te n ti o n a l b a r r i e r s  b u t in s te a d  a t t r a c t  an d  s t im u la te  th e  

f u l le s t  p a r ti c ip a ti o n  by  in d u s try .

S in ce  a  fu ll y  m o b il iz e d  e n e rg y  r e s e a r c h  and  d e v e lo p m e n t 

p r o g r a m  is  th e  f i r s t  p r e r e q u i s i te  s te p  to  th is  n a t io n 's  a c h ie v in g  i ts  

g o a l of  s e l f  s u f f ic ie n c y  in  e n e rg y  a s  so o n  a s  p o s s ib le , i t  is  m y  s in c e r e  

h ope  th a t th e  le g is la t io n  e m b o d ie d  in  H. R . 11 51 0 to  c r e a te  th e  E n e rg y  

R e s e a r c h  and  D e v e lo p m e n t A d m in is tr a t io n  w il l b e  e x p e d ie n tl y  e n a c te d  

b y  th e  C o n g re s s .

N o v e m b er 29 , 1973  
R edondo  B e ac h , C a li fo rn ia
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R E C E IV E D

NOV 30 1973
Babcock & Wilcox HOn. c h e t  h o lif ie ld

DEC 41 9^

161 East 4 2nd Street, New York , N.Y. 10017 

Telephone : (21 2) 68 7-67 00

R E C E IV E D
NOV 3 0  1973 

HON. CHET HOLIFIELD

November 27, 1973

ft

The Honorable Chet Holifield
U.S. House of Representatives
Washington, D.C. 20515
Dear Congressman Holifield:

I am pleased to have the opportunity to reply to your request for comments on H.R. 11510.
There is no question that our country needs a basic policy on energy that gives emphasis to energy-related research and development. The efficiency of energy conversion must be addressed. The improvement in efficiency of electrical equipment, including the generation and transmission of electrical energy, is one area to which R&D effort should be specially directed.
While the more effective use of present energy sources is clearly called for, we believe R&D effort should be applied to new sources. This includes a stepped-up program for the construction of coal gasification plants and the expansion of R&D for oil shale, geothermal and solar energy. We believe that Senator Jackson's long-range proposal of $20 billion over a ten- year period for energy R&D is much more realistic than the Administration's proposal of $10 billion, and the fair allocation of R&D monies to nuclear, fossil and advanced energy systems within the energy R&D agency is also clearly called for.
We note that the bill seeks to bring about part of what was originally proposed in H.R. 9090, an Energy Research and Development Administration and a separate Nuclear Energy Commission.

The Babcock &  Wilcox Company / Estab lished 1867
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We are in favor of this approach and strongly recommend the imme
diate passage by the Congress of H.R. 11510, with the following 
reservations:

The creation of a Nuclear Energy Commission to handle 
regulatory safety research, environmental and waste programs and 
material safeguard programs leaves some question in our minds. As 
we enter an era in which there will be less competition between 
power sources as there will be careful planning, it is not clear 
why two key agencies are needed. Perhaps, an expansion of the 
Federal Power Commission with the addition of some existing AEC 
Commissioners would be more effective in overseeing the entire 
power regulatory function. In the licensing process for nuclear 
power plants, any move which would improve the time required while 
maintaining necessary safety factors is desperately needed.

We note that the energy R&D administration which would 
also be made up of part of the current AEC will apparently assume 
the contracting systems for naval nuclear fuels that is now ad
ministered by the AEC. We believe this raises many questions con
cerning the possible effects on contract terms, approval cycles, 
levels of staffing and funding, etc. Also, what will be the role 
of the Director of Naval Reactors in ERDA?

Finally, as you note, a joint government-industry effort 
in the overall energy areas is very clearly called for. It is 
needed to avoid developing a national energy policy which would 
create goals that are not in concert with the well-being of the 
nation as a whole. Because of this and in view of the continually 
changing technology, it would appear strongly advisible to involve 
knowledgeable public groups as responsible representatives to 
participate in the development of such a policy.

GGZ/mc
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AR EA  41 9 
DA 2* 14 39 JO H N  G. M E IT N E R 120 EAST CR EEK DRIVE  

M EN LO PARK . CA . 9 4 0 2 5

Hon. Ch et  H o l i f ie ld , Chairma n 
Comm itte e on Governm ent O pera ti ons 
U. S. House o f R e p re sen ta ti v es  
W as hing ton,  D. C. 20515

Dea r Mr. Ch air man :

November 28 , 1973

R E C E IV E D
NOV 3 0  1973

HON, CHET HOLIFIELD

Thank  you  fo r  yo ur  l e t t e r  o f November 14 and  yo ur  in v i t a t io n  
to  a tt e n d  th e  en er gy  heari n g s on November  27 -  29 ; u n fo r tu n a te ly , 
I was unab le  to  do  so , and  I a t ta c h  a st a te m en t f o r  th e  re co rd  
In s te a d .

The re  i s  a co nc er n wh ich I sh ou ld  l ik e  to  d is c u ss  w it h  you 
when nex t in  W ashing ton:  th e  homework co nd uc te d by th e  Admin
i s t r a t i o n  on en er gy  co n se rv a ti o n  o p ti o n s  i s  r a th e r  th in , and  im
pac t s ta te m e n ts , te ch nol ogy  as se ss m en t st a te m e n ts  and  t r a d e -o f f s  
a re  la c k in g . I t  may be n ecessa ry  to  p ro v id e t h i s  v i t a l  in fo rm a
t io n  th ro ugh  st udy  el se w here .

With  many th an ks fo r  yo ur  i n v i t a t io n  and w it h  b es t w is hes,

JGM:ss 
A tt .
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STATEMENT OF DR. JOHN G. MEITNER 
co ns ul ta nt  i n ' s c ie n c e and SPACE TECHNOLOGY 

MENLO PARK, CALIFORNIA

1 welcome t h i s  o p p o rt u n it y  to  s t a t e  my vi ew s on a p a r t i c u l a r  p o in t 
o f co nce rn  I have in  re g a rd  to  your  f iv e -y e a r  p la n  w it h in  th e  pr op os ed  
ERDA e f f o r t ;  s p e c i f i c a l ly  I am co nc er ne d w it h  wh at appears  to  me a low- 
le v e l bu dg et  fo r  th e  work on s o la r  energ y .

I f  I d iv id e  th e  s o la r  ener gy e f f o r t  b ro ad ly  in to  th e  c a te g o r ie s  o f 
fa r - te rm  p a y -o f fs  and n e a r- te rm  a p p l ic a t io n s , I f in d  in  th e  f i r s t  c a te 
go ry  su ch  it em s as a p h o to v o lt a ic  en er gy c o n v ers io n , and I su re ly  f e e l  
th a t  you  mu st fu nd  re s e a rc h  in  th e se  and o th e r  f a r - te rm  a re a s , ev en  
th ou gh fu nd am en ta l b re ak th ro ughs may be re q u ir e d  to  perm it  p r a c t ic a l  
u se , an d,  th e  p a y -o f fs  a re  a lo ng tim e away.

My m aj or  co nce rn  here  i s  w it h  th e  se co nd  ca te go ry  o f our s o la r  en 
e rg y  e f f o r t ,  in c lu d in g  su ch  a p p li c a ti o n s  as  h e a ti n g  and  c o o li n g  o f 
b u il d in g s , th a t  i s  here  and now q u it e  p ra c t ic a b le  in  some of th e  w est ern  
and so u th w est ern  p a r ts  o f th e  U nited  S ta te s  (and  i s  mor eo ve r ba se d on 
si m ple  and o ld -h a t te c h n o lo g y ); I s im i la r ly  fi n d  in  t h i s  n e a r- te rm  c a te 
go ry  some sch em es o f c o n v ert in g  s o la r  h ea t to  e l e c t r i c i t y ,  and I f in d  
th e se  a ls o  ba se d on p re se n t a r t  an d te chno lo gy . I f e e l  very  s tr o n g ly  
th a t  th e  b e s t an d perh ap s th e  on ly  way to  b ri n g  about a qu ic k  and f r u i t 
f u l  ad o p ti o n  o f th e s e  te ch n iq u es  by th e  i n d u s t r i a l  and u t i l i t y  s e c to r  i s  
v ia  im med ia te  an d s u b s ta n ti v e  d em o n str a ti o n  prog rams co nd uc te d by th e  
F e d e ra l go ve rn m en t. The  c o s t o f a few  o f th e s e  d em o n str a ti o n  prog rams 
th a t  appear pro m is in g  to  me i s  perh aps dou ble  your t o t a l  bu dg et  fo r  th e  
s o la r  en er gy e f f o r t  of ERDA’ s f iv e -y e a r  p la n  (a nd , m or eo ve r,  le av e s  no 
co ver ag e f o r  th e  f a r - o u t  re s e a rc h  e f f o r t  in  th e  f i r s t  c a te g o ry ) . Fo r 
t h i s  re a so n , I ur ge  you  to  in c re a se  s u b s ta n t i a l ly  ERDA’s bu dg et  fo r  
th e  on -com ing f iv e -y e a r  s o la r  en er gy e f f o r t  — — I would  pr op os e a 
minimum o f 500 m ill io n  d o l l a r s  to  be bu dg et ed  a t  t h i s  ti m e , an d, to  
le av e  y o u rs e lf  open f o r  a hard -h ea ded  re vie w  some two  y e a rs  fro m now, 
wh ere  en co ura g in g  r e s u l t s  w i l l  h o p e fu ll y  pro mp t you to  p ro v id e  ev en  
g r e a te r  fu ndin g .

I wo uld  l i k e  to  ex p re ss  her e my confi dence  in  you r e f f o r t  and he nc e 
my confi dence in  so lv in g  wh at i s  perh ap s one  o f th e  g r e a te s t  and one  o f 
th e  mo st d i f f i c u l t  pr ob le m s th a t  ha s co n fr o n te d  t h i s  n a ti o n . Yo ur en 
th usia sm  and te n a c i ty  a re  u n p a ra ll e d  among many te chno lo gy  e f f o r t s  
p re v io u s  C ongre ss es  have made w it h in  th e  p a s t 30  o r so  y ea rs  o f my 
a s s o c ia ti o n  w it h  you  in  im port an t te c h n ic a l e f f o r t s .  I w ish to  th ank  
you  fo r  th e  u n fa l te r in g  ma nner in  wh ich  you  have  pro v id ed  le a d e rsh ip  
in  t h i s  d i f f i c u l t  ta s k , and I w ish to  th ank  you  f o r  th e  o p p o rt u n it y  to  
e x p re ss  my th o u g h ts  to  you.



416

EtIGENt ZWOYER, C a c u ti n  Director

JAN 7 1974

A M E R IC A N  S O C IE T Y  O F  C IV IL  E N G IN E E R S

WA SH INGT ON , D. C. OFFICE

1625  EYE STREET N.W ., WAS HING TO N, D. C. 20 00 6 (2 02 ) 78 5- 44 54

November 27, 1973

The Honorable 
Chet Holifield
Chairman, Committee on Government Operations 
House of Representatives 
Washington, D.C. 20515

File: 8-2-1
house  committee

GOVERNMENT operationsMy dear Mr. Holifield:

Your invitation to submit a statement for the record of hearings 
on "Project Independence" is appreciated.

The American Society of Civil Engineers is a professional assoc
iation of 68,000 civil engineers from private practice, industry, 
government, and the academic community. The objective of our Society 
is the advancement of the science and profession of engineering to 
enhance the welfare of mankind.

In response to recognition of the importance and urgency of 
expeditious and effective progress in meeting the energy research and 
development needs of the Nation, some 70 persons knowledgeable and 
actively concerned in that subject met during the week of July 15-20, 
1973 for the purpose of assisting in attainment of that objective. 
Members of the American Society of Civil Engineers were prime movers 
in this Engineers Foundation Conference on Energy Research, Develop
ment and Demonstration.

Speaking for the Engineering Foundation Conference, William C. 
Ackerman, a civil engineer and member of ASCE, who was General Chair
man, summarized the findings and recommendations as follows:

"A seriotis energy problem exists in the United States, and if 
massive attention, talent, and funds are not devoted to it at once, 
serious consequences to our national security, economy, life style 
and environment will result. The problem has immediate, short, 
medium, and long term dimensions.

-1-
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- 2 -
Th e H o n o ra b le  C h e t H o l i f i e l d N ov em be r 2 7 , 19 73

E n e rg y  r e s e a r c h ,  d e v e lo p m e n t a n d  d e m o n s t r a t io n  a r e  c e n t r a l  t o  
s o l u t i o n  o f  o u r  n a t i o n a l  e n e rg y  p ro b le m . A lt h o u g h  t h e r e  a r e  num ero us 
e x c e l l e n t  p ro g ra m s  u n d e rw a y , we f i n d  t h a t  t h e s e  a r e  h i g h l y  f ra g m e n te d  
u n d e r fu n d e d , u n b a la n c e d , an d  t h a t  t h e  o v e r a l l  p ro g ra m  l a c k s  p o l i c y ,  
l e a d e r s h i p ,  an d  p l a n s .

Th e C o n fe re n c e  re co m m en ds t h a t  a n  i n t e n s e ,  d i r e c t e d ,  n a t i o n a l  
and  r e g i o n a l  p ro g ra m  o f  r e s e a r c h ,  d e v e lo p m e n t , an d  d e m o n s t r a t io n  
(R .D . & D .)  b e  i n i t i a t e d  a t  o n c e . O r g a n i z a t i o n a l  u n i t s  a r e  p r o p o s e d  

w h ic h  c a n  b e  e s t a b l i s h e d  q u i c k l y  an d  a r e  a d e q u a te  a t  t h i s  t im e .  . . "

A co p y  o f  th e  r e p o r t  w i th  th e  l e t t e r  s u b m i t t i n g  i t  t o  t h e  P r e s i 
d e n t  i s  e n c lo s e d  h e r e w i t h .  The re c o m m e n d a ti o n s  a r e  a s  t im e ly  and  
p e r t i n e n t  now  a s  w he n w r i t t e n  f o u r  m o n th s a g o . T he y s h o u ld  b e  e s 
p e c i a l l y  v a l u a b l e  t o  th e  c o m m it te e  a t  t h i s  ti m e  i n  i t s  c o n s i d e r a t i o n  
o f  H .R .1 15 10 an d  H .R . 90 90 an d  a r e  s u b m i t t e d  f o r  t h i s  p u r p o s e .

I t  i s  r e q u e s t e d  t h a t  t h i s  l e t t e r  an d  e n c l o s u r e  b e  i n c lu d e d  i n  
y o u r  r e c o r d  o f  h e a r i n g s .

V ery  r e s p e c t f u l l y ,

L o u is  L . M e ie r , J r .  
W a sh in g to n  C o u n s e l , ASCE

LL M tse d
e n c lo s u r e s
c c :  Th e H o n o ra b le  B e n ja m in  S . R o s e n th a l

Th e H o n o ra b le  J im  W rig h t 
Th e H o n o ra b le  F e rn a n d  J .  S t  G erm ain  
Th e H o n o ra b le  Don  Fuqua 
Th e H o n o ra b le  W il l ia m  S . M oorh ea d 
Th e H o n o ra b le  R o b e r t  E . J o n e s  
Th e H o n o ra b le  F ra n k  H o r to n  
Th e H o n o ra b le  Jo h n  N.  E r le n b o r n  
Th e H o n o ra b le  Jo h n  W. W ydle r 
Th e H o n o ra b le  C la r e n c e  J .  Brow n 
Th e H o n o ra b le  R ic h a rd  W. M a l la ry
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ENGINEERING FOUNDATION CONFERENCES
ENGINEERING FOUNDATION, 345 East 47 Stree t, New York. New York 10017 • (212) 752-6800, Ext. 294

Ju ly  20,. 1973

Hon. Rich ard  M. Nixon 
The White House 
Washington, D. C.

Dear Mr. Pr es iden t:

Pursuant to  de cision  o f the  Engineering Foundif^wn Conference on Energy 
Research,  Development, and Demonst rat ion , it s  re port  is  re sp e c tf u lly  
tran sm itt ed he re with . The re port  presents find in gs and conc lus ions 
rega rd ing p ri nc ip le s  and p o lic ie s  fo r  or ganizatio n and management o f the 
energy research  fu nct ions o f the Federal Government.

In  response to  re cognit io n o f the importance  and urgency o f ex pe di tio us  and 
e ff e c ti v e  pro gress in  meet ing the  energy research  and development needs o f 
the  Na tio n,  some 70 persons knowledgeable and a c ti ve ly  concerned in  th a t 
su bje ct  met du rin g the week o f Ju ly  15-20, 1973 fo r  the  purpose o f a ss is ti n g  in  
at ta inmen t o f th a t ob je c tive . To th a t end, the  con ference  has form ula ted 
recommendations th a t may be a basis  fo r  co nside ra tio n and act ion in  the  p u b lic  
and the  p ri va te  secto rs . These are se t fo rt h  in  the re po rt , to get her w ith  
summaries o f the de lib era tions from which the y emerged.

Wh ile we recommend immediate acc ele ra tio n o f the coa l rese arch program, an othe r 
recommendation is  th a t a White House Conference on Energy Research,
Development, and Dem onstrat ion be convened in  the early  fu tu re . I t  would 
prov ide opportun ity  fo r  communication o f t-he views and advice o f the  many 
ab le and deeply concerned re pr es en ta tiv es  o f pub lic  and p ri va te  in te re s ts .
A White House Conference would also enhance pub lic  understanding o f energy 
problems and o f wha t research and development can do fo r  pre se rv atio n and 
enhancement o f  the  q u a li ty  o f l i f e  through pro vi s io n o f adequate energy 
su pp lie s along w ith  pro te ction  o f environme nta l and socia l va lue s.

The confe rence re sp e c tf u ll y  urges th a t you and o f f ic ia ls  o f yo ur  adm in is tra tion  
fa vo ra bly  co ns ider  the reconmendations presen ted  in  the  con fere nce  re port .
We t ru s t  th a t our e ff o r ts  w i l l  prove to  be he lp fu l to  you and to  a ll  who are 
engaged in  meetin g the  Natio n's ove rwh elm ing ly im po rta nt  energy prob lems.

R esp ect fu lly

W ill ia m  C. Ackermann 
General Chairman 
Conference on Energy Research, 
Development, and Demonstration
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ENGINEERING FOUNDATION CONFERENCE 

ON

ENERGY RESEARCH, DEVELOPMENT, AND DEMONSTRATION

Summary -  F in d in g s  and Recommenda tions

A s e r io u s  ene rg y  pro b le m  e x is t s  in  th e  U n it e d  S ta te s , and i f  m assiv e  a t t e n t io n ,  
t a le n t ,  an d fu nds a re  n o t devo te d  to  i t  a t  once , s e r io u s  co ns eq ue nc es  to  o u r 
n a t io n a l s e c u r i t y ,  ec on om y,  l i f e  s t y le  and env ir o n m en t w i l l  r e s u l t .  The pro b le m  
has  im m edia te  s h o r t ,  med ium, and lo n g  te rm  d im e n s io n s .

Energ y re s e a rc h , deve lo pm ent and d e m o n s tr a ti o n  a re  c e n t ra l to  s o lu t io n  o f  
o u r n a t io n a l e ne rg y  p ro b le m . A lt h o u g h  th e re  a re  nume rou s e x c e l le n t  pr og ra ms 
underw ay, we f in d  th a t  th e s e  a re  h ig h ly  fr a g m e n te d , und e rf u n de d , u n b a la n ce d , and 
th a t  th e  o v e r a l l  pro gra m  la c k s  p o l i c y ,  le a d e rs h ip ,  and  p la n s .

The  C on fe re nce  recommends  t h a t  an in te n s e ,  d ir e c te d ,  n a t io n a l and re g io n a l 
pr og ra m  o f  re s e a rc h , deve lo pm e n t,  and d e m o n s tr a ti o n  (R .D . & D .)  be i n i t i a t e d  a t  
once. O rg a n iz a ti o n a l u n i t s  a re  pro pose d w h ic h  ca n be e s ta b li s h e d  q u ic k ly  and  
a re  adequate  a t  t h i s  t im e . T h e ir  o p e ra ti o n a l c o n s id e ra t io n s  a re  o u t li n e d .

A re s e a rc h , deve lo pm e n t,  and  d e m o n s tr a ti o n  e f f o r t  a t  a b i l l i o n  d o l la r s  p e r 
y e a r  has been pro pose d by  th e  P re s id e n t and fr om  w it h in  Con gre ss.  I f  p ro p e r ly  
phased, t h i s  appears  to  be a re a so n a b le  i n i t i a l  e f f o r t .

The P re s id e n t i s  u rg ed  to  co nv en e a W h ite  Hou se C onfe re nce on Energ y to  
enha nc e p u b l ic  u n d e rs ta n d in g , b u t tim e d  so as  n o t to  im pede  im p le m e n ta ti o n  o f  
C on fe re nce  re com m endations.

O p e ra ti o n a l C o n s id e ra ti o n s

The R.D . & D. pro gra m  m ust e s s e n t ia l ly  be co nce rn ed w it h  th e  e q u a ti o n : 
S upp ly  = Demand. The  pr og ra m  w i l l  be e q u a ll y  conce rn ed w it h  b o th  s id e s  o f  th e  
e q u a ti o n , a lt h o u g h  equ al fu n d in g  may n o t be re q u ir e d  on both  s id e s .  The pr og ram 
sh ou ld  be concern ed w it h  te s t in g  and d e m o n s tr a ti n g  a l t e r n a t iv e  co u rs e s  o f  a c t io n  
in  p r i o r i t y  o rd e r  w h il e  m a in ta in in g  e n v ir o n m e n ta l q u a l i t y ,  s o c ie ta l o b je c t iv e s  
and re a so n a b le  re s e rv e s .

L e a d e rs h ip  m ust  be e x e rc is e d  by  th e  fe d e ra l govern m ent u s in g  b ro a d ly  
re p re s e n ta t iv e  a d v ic e  and  p a r t ic ip a t io n ,  and em plo y in g  b o th  p u b li c  and p r iv a te  
e x p e r t is e  an d f a c i l i t i e s .

The pro gra m  m ust  be concern ed w it h  im m ed ia te , s h o r t  ra nge  (3 -5  y e a rs )  
m id -r a n g e  (5 -1 5  y e a rs )  and  lo n g  ra nge (1 5 y e a rs  -  end o f  f o s s i l  e r a ) .
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The supply R.D. & D. must be concerned with a ll  conventional fu e ls , con
versions, and de liv erie s that  are commonly recognized as well  as environmental 
and soc ial matters. I t  should also be equ ally  concerned wi th unconventional 
sources and approaches fo r long range ap pl icat ion.  At tent ion must be devoted 
to crea ting incentives and streamlined con tractual procedures and patent in te re st s.

The demand R.D. & D. must be concerned wi th u ti li z a ti o n , conservat ion,  
environment, economics, incent ives , and education. I t  must u t il iz e  fu ll y  the 
socia l and behaviora l sciences.

The program must be conducted in  an open manner wi th at tent ion to public  
inform atio n and op po rtu ni tie s fo r formal and informal inp ut  from the pu bl ic .

There must be continuous overview o f the R.D. & D. program from the per
spe ctive o ' to ta l energy considera tion s and nation al ob jecti ves.

Planning and program eva lua tion  coupled wi th needed adjustments in  p r io r it ie s  
or  programs must be a major chara cte ristic.

The R.D. & D. program must be a judiciou s mix of  governmental, jo in t 
rovernm ent/private , and pr ivate en terpris es . Experience in  the energy f ie ld ,  
pa rt ic u la rl y , emphasizes the d e s ir a b il it y  of  heavy use of  the pr ivate sec tor 
fo r  inno vat ion and rap id tran sfer o f new technology to commercia lization.

Col lect ion,  an alys is , and disseminat ion of  data on manpower, fuel  resources,  
and other pe rti ne nt  factors as wel l as demands should be mainta ined on a 
region al , na tio nal, and in te rn at iona l bas is.

Unive rs iti es  should be encouraged to  become heavily invo lved  in  energy 
R.D. & D. by conducting research and by developing qualif ie d manpower in  the 
te ch ni ca l, soc ‘ i l , and managerial fi e ld s .

The Conference st rong ly favors com pet ition  wh ile avoid ing unnecessary 
du pl icat ion among qua lif ie d  R. & D. en ti ti e s  whether with in  government, 
un iv e rs ity , in d u s tr ia l, or  pr ivate firms as a means of st im ulat ing inn ovation , 
f le x ib i l i t y ,  and qua li ty  o f R. & D. product.

We be liev e th at the cu rre nt generation of  R.D. & D. programs and proje cts  
are s u ff ic ie n tl y  well id en ti fied  th at they  should be undertaken wi thou t delay,  
but sub jec t to the simultaneous establishment o f planning, mon ito ring,  and review 
processes. An example o f an area urge nt ly  requ iring  at te nt ion is  coal research 
and it s  conversion to cleane r and al te rn at e forms.

Management Options

Discuss ions at  the Conference included numerous ad min istra tiv e suggestions - 
on ly three elements of  which are set fo rt h  in th is  repo rt.  These must be staf fed 
and advised by individu als broadly rep res entat ive  of  the indu stry  and the various 
pu bl ic in te re sts .

Meanwhile, a strong concensus evolved wi th regard to severa l pr inciples  of  
energy orga niza tio n.  One is  that  planning , implementation , and regu lation must



421

be adm in is tra tiv ely  separated. A fu rt her po int is  th at the weapons func tio n should 
be c le a rl y  separated from energy research.

The Conference recognizes th at at  various  times in our nation al h is to ry  
circumstances have requ ire d,  and we have successfu lly  forged new tech nic alog ica l 
orga niza tions . The Manhattan Pro ject , the AEC, and NASA are successful examples 
o f these. Yet, wh ile  these are examples of  our org an iza tiona l and managerial 
gen ius, they are not appro priate  models o f the org an iza tion required fo r energy 
at  th is  time.

The Conference also recogn izes that  many in s ti tu ti o n a l arrangements are 
both possible  and have been proposed fo r energy R.D. & D. and the numerous and * 
important re la ted fi e ld s . The Conference feels th at i t  is  c r it ic a ll y  important 
th a t vie not lose , time  in  debat ing and dec iding upon the optimum or  ul tim ate 
to ta l in s ti tu ti o n a l arrangement. There fore, i t  proposes th at the three organiz at ion al 
elements fo r which i t  sees a clea r need be estab lish ed at  once wi th  fu rt her 
orga niza tiona l form evolv ing  i f  th is  proves de si rable.  S pecif ic a lly  we propose:

1. An Energy Pol icy Council be es tab lish ed in  the o ff ic e  of the
Preside nt.  This  is  viewed as a sm all , powerfu l, and essential 
body comparable to  the  Council o f Economic Advisors or the 
Council on Environmental Qua lit y.  This  Board would advise the 
President  on a ll  mat ters concern ing energy inclu ding  planning , 
ev alua tio n,  and p r io r it ie s ;  the R.D. & D. agency, and re la ted 
elements throughout  government; and the  re la tio ns and im
p lica tions of a ll  energy mat ters  to na tiona l po lic y, ob ject ives , 
and programs. •

2. An Energy Research, Development and Demonstration Agency be 
created as an independent agency with  loca tio n in  government 
comparable to  the present NASA, AEC, or  NSF.

3. A Nation al Energy Research, Development and Demonstration Planning 
Body be crea ted with  re spons ib il it y  to concentrate on energy
R.D. & D. na tio na l st ra tegy  and separated from the ongoing ta c ti ca l 
op erat ion al  programs of  the independent Energy Research, Develop
ment and Demonstration implementing agency. A major chara cte ristic 
o f th is  Plann ing Body would be the wide and very  strong mix of  
government and indu st ry  repres en ta tiv es ; of  those concerned wi th 
supply of  and demand fo r energy; and o f those concerned wi th 
environm ent,  qu a li ty  o f l i f e  and li fe -s ty le s .  While in i t ia l ly  th is  
R.D. & D. planning agency snouia oe a separate orga niza tio n,  it s  
ul tim ate organiz at ion al locus would be determined by exper ience.

About the  Conference

The Engineer ing Foundation Conference on "Energy Research-Management A lt e r
na tives  to  meet Regional and Nat iona l Needs" met at  New England Co lleg e, Henniker, 
New Hampshire during Ju ly  15-20 , 1973. The Conference orga niza tio n,  the six 
sup porting work group re ports,  the l i s t  o f pa rt ic ip ants , and the in vited papers 
are contained in  companion documents.
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The Conference participants of some 75 persons were not only concerned with 
the subject issue, but brought together a wide variety of backgrounds. This was 
enhanced by documents provided from recent reports primarily from the Legislature 
and Executive branches of the federal government. Our deliberations were prefaced 
and greatly stimulated by a number of prominent invited speakers.

The findings and conclusions are the responsibility of the individual 
conferees. While not every individual may fully agree with every point, broad 
concensus was obtained in the findings and recommendations expressed here.

It should be ehmpasized that the conference was concerned with research, 
development, and demonstration; but this was considered with reasonable appreciation 
of the much larger total energy question which is far more complex and almost 
boundless. There was also a conscious effort to consider previous national 
efforts in advanced technology and the potential roles of branches and levels 
of government, the private sector, the universities, and other groups.

o
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